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FINAL REPORT , PROJECT T/ 4703
• SPECIAL DATA COLLECTION SYSTEMS
• August 1973 through October 1977

1. INTRODUCTION

The Special Data Collection System (SDCS) program , Proj ect T/4703 is an
extension of work begun under the Long Range Seismic Measurements (LRSM)
program in 1960. The work is directed pr imari ly toward coll ection of h igh
quality seismic data for the development of seismic techniques necessary to
detect and identify underground nuclear explosions. In addition , the program
also involves related special studies such as instrumentation development
and special field studies utilizing the equipment and capabilities of the
program.

This report describes the work performed under the SDCS program during the
period from August 1973 through October 1977 and is submitted in accordance
with Sequence A005 of the Contract Data Requirements List as amended under
Modification P00005, 2 January 1975 . This research was supported by the
Advanced Research Projects Agency of the Department of Defense and was moni-
tored by AFTAC/VSC , Alexandria , Virg inia , under Contract No. F08606-74-C-0013.

2 . PROGRAM SUMMARY

2.1 PROJECT ACTIVITIES

2.1.1 Activities from August 1973 through December 1974

Project T/4703 began in August 1973. The program ’s primary task was a short-
term deployment of the eleven SDCS units for an unspecified event ; the systems
were to be maintained in readiness in Garland until notification was received
from the Project Office. In addition , th e program included a special study
task to evaluate and test the new Mode l 3~~)OO Borehole Seismometer (KS-36000)
in deep boreho les.

During the period from August 1973 throti~h March 1974, work on the primary
task was limited to equipment maintenance. On the deep borehole study ,
the KS-36000 was modified as necessary to assure proper operation in
the high temperature-high pressure environment of boreholes up to 3000 meters

• 
. deep. Also , SDCS and other equipment necessary to operate at the deep bore-

hole site near Pinedale , Wyomi n g (P I2 WY ) was tested and prepared for sh ipmen t .
The overall plan of this PI2WY operation was to compare the operation of a
KS-36000 in a shallow borehole (45 meters deep) with the specially configured
system at severa l depths from 45 meters to 3000 meters. Operational charac-
teristics of the modified system in the as yet untested environment of the
deep borehole (wa ter f i l l , h igh tempe ra ture and hi gh pressure) were to be
determined . The primary pl an , however , was to determine the effects of depth
on signals and noise in the long-period passband .

— 1—
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In April 1974 , an amendment to the contract was received, extending the
primary task through June 1975 under the same arrangements as before. Mean-
wh ile , equipment for the deep borehole experiment was shipped to PI2WY and
set-up began. Operation continued without the deep borehole KS-36000 until
August 1974 whe n modification and final testing were completed . A restriction
in the deep borehole prevented setting the KS holelock below 1350 meters
(4400 f t) .  Therefore , the deep hole instrument data were obtained from 300
and 900 meter depths in the water- f i l led portion of the borehole and from 90
and 180 meter depths in the dry portion of the hole. Operations at PI2WY were
discontinued on 2 January 1975, and all equipment was returned to Garland . A
report covering instrument tests and data processing was submitted in March
1975.

Meanwh ile, another special study was begun in December 1974 in order to investi-
gate methods for detecting shallow tunnels. Techniques investigated were
active seismic , magnetic , and radioactive decay of radon. Theoretical studies
showed that there was insufficient radon in newly excavated rock to detect at
distances . A brief f ield pro gram was conducted from Geotech ’s Al exandr ia
office to evaluate the first two methods using railroad tunnels in Ohio and
Colorado as targets. These tests showed that only the magnetic detector was
even marginal ly successfu l in detecting tunnels. A f ield demonstration of
the magnetic techn ique was conducted at an overseas site in April 1975. A
f inal report describing field tests and conclusions was submitted in June 1975,
and a supplemental report cover ing the overseas test was subm itted in July 1975.

2.1.2 Activities During 1975

In November 1974 , notif ication was rece ived from the Project Off ice that f ive
SDCS units were to be deployed on a semi-permanent basis from early 1975 until
June 1975 with an extension through March 1976 likely. Sites to be occupied
had been prev iously used under earl ier programs and were as foll ows:

Team No. Site Equipment to be Used

56 Franklin , West Vi rginia KS-36000 in existing borehole
(FN-WV ) with SDCS recording equipment.

57 Cumberland Plateau Observatory Station vertical short-period
(CPO) , McMinneville , Tennessee array plus standard SDCS instru-

mentat ion .

58 Hou lton , Maine KS-36000 in existing borehole
(HN-ME) with SDCS recording equipment.

59 Red Lake , Ontario Standard SDCS uni t .
(RK -ON)

60 Whiteho rse , Yukon (WH2YK) Standard SDCS unit .

-2-.
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Data from these stations were to be processed using facilities at the Seismic
Data Analysis Center (SDAC) in Alexandria, Virginia. Also , the SDCS systems
were to be upgraded by the addition of digital recording systems . Prepara-
tions for the deployment (permits for sites , leasing of vehicles , equipment
checkout , etc.) began in December and the first three teams (HN-ME, RK-ON ,
and WH2YK) left Garland in January 1975. The system for CPO left in early
February and the FN-WV system left in March. A helper was assigned to each
team to complete the extra work due to the semi-permanent nature of the stations
and for safety reasons due to the cold weather.

• Both [IN -ME and WH2YK were operational by late February ; FIN-ME began operations
with a standard surface installation pending completion of a borehole. The
RK-ON site became operational in March after a delay in receiving the small
diesel generators ; CPO also became operational in March . Set up of the FN-WV
site was delayed due to several problems , such as late approval to re-enter
the plugged deep borehole and borehole-produced noise when the KS-36000 was
installed. Routine operation at FN-WV began in late May with the KS-36000 in
a shal low (10 meter deep), water-fi l led borehole.

Data quality from all teams was generall y poor for about a month after each
site beLame operational but improved significantly as operators gained experi-
ence . Quality control (QC) check s of the field magnetic tapes in Garland were
routinely used to detect operational problems ; operators were notified of
these prob l ems and suggestions for correct i on were given . After QC , all data
were shipped to the SDAC for stor~.ge and later processing. The SDAC group was
given responsibility to produce detailed event reports using SDCS data as
directed by the Project Office.

While routine operations continued at the five sites , work on the dig ital
recording system began in May 1975 with the select ion of the Kinemetrics
Mode l DDS-l103 I)igital Recording System. Five of these systems were ordered
and work began in Garland to design and build the necessary equipment to
interface the di g ital system with the SDCS units. After resolving some initial
difficulties with the DDS-1103 , the first system was placed in operation at
CPa in early November 1975, followed by installations during December at FN-WV ,
FIN-ME, and WII2YK. The system scheduled for the RK-ON site was used by Geotech
engineers and by the manufacturer to investigate an intermittent prob lem in
the dual memory . After severa l tests , the system was installed at RK-ON in
March 1976, even though a satisfactory solution to the problem had not been
determined. The problem continued to cause the intermittent loss of data
until the memories were replaced by newl y des igned units beginning in December
1976 . The systems , as modified , operated with only isolated problems throughout
the remainder of the contract period . To complete the development work , an
operation and maintenance manua l for the digital record ing system was written ,
printed and sent to system users .

Routine operations at the five sites continued throughout the design and
installation phase of the digital systems . In June 1975, the operational
portion of the contract was extended through March 1976. During November
1975, a borehole (40 meters deep) was drilled and cased on the FIN-ME site
and the problem with the deep borehole casing at FN-WV was corrected by
cementing . The FIN-ME KS-36000 system was placed in operation in December,

• resulting in a decided improvement of data quality as compared to the surface
installation . A similar improvement was achieved when the KS-36000 at FN-WV

-3-

TR 77-8

• —



F ~~~~~
---- ---.- 

~~
- •-.--—— —-— - -— -- .•-,- • --- --- ------. - • -

~~~
- -•

~~~~~~~~~
-- •-“— -.• - 

~~~~
-•- .------

~~
- -- -

~-•----- • -
~~~~

• -

was moved from the shallow (10 meters) borehole to the deep hole at 60 meters
depth. Addition of the digital recorder resulted in no significant problems
to the operators , except that digital tapes had to be changed daily, requiring
a visit to the site seven days a week. Operating procedures using the new
equipment were quickly developed and digital reck -ling was incorporated into
normal operations . Meanwhile, routine data process ing and preparation of event
reports continued at the SDAC . In addition , software and other procedures were
developed to use the digital  data as soon as it became available.  The computer
facilities at SDAC were also used in troubleshooting the various problems in
the field system and a routine digital QC procedure was developed .

2.1.3 Activities During 1976

In January 1976, approval was rece ived to conduct a study of convection-induced
noise on the KS-36000 in shallow boreholes. The purpose of the study was to
determine the cause or causes of the long-period (60 to 200 sec) noise which
was sometimes seen on the high-gain KS horizontal data traces. In addition,
methods of eliminating the noise from the data were to be developed if possible.
The study was conducted using a KS-36000 in the 60 meter deep borehole at the
Garland facility from March through mid-June 1976. A special report on the
study and resul ts was prepared and submitted in late June. The study showed
that the noise generally termed “convection noise” could be due to atmospheric
pressure changes acting either on the seismometer directly if the borehole was
unsealed or on the earth ’s surface if the borehole was well sealed. (The
sealed borehole reduced atmospheric effects significantly.) The characteristic
noise could al so be produced by nearby heavy truck traffic. When these sources
of noise were eliminated, KS traces continued to show occas ional per iods of
noise. Although none of the tests were able to detect convection activity
directly, the remaining noise is thought to be due to minute temperature changes
in the KS-36000 support members which in turn are caused by air (or water)
circulations due to convection . Techniques were developed to insul ate or
otherwise protect the holelock and instrument base from these temperature
changes , but were not tested due to time constraints.

In April 1976, the operation of the f ive s ites was extended through December
1976. At this time responsibility for all SDCS data processing was trans-
ferred to the SDAC contract . Operations continued at these original sites
through July 1976 when the stations at PN-WV , CPO, and WH2YK were closed for
relocation ; RK-ON and FIN-ME remained in operation. The FN-WV and CPO stations
were rolled up and transported to Garland to be reconfigured as necessary to
operate short-period surface instrumentation only. The WH2YK equipment was
transported direct ly to the Nevada Tes t Sit e (NTS) near Las Vegas , Nevada,
and was joined later by the other two SDCS units. These systems were to
co ll ec t data for an experiment to determine whether telese ismic signals
detected on the NTS exhibited anomalies similar to those signals generated
by explosions on the NTS and detected elsewhere. The SDCS units were set up
as fo l lows :

TR 77-8
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Team No. New Site Old Site Remarks

56 Nevada Test Site FN-WV Pahute Mesa, Area 20 on
(NT-NV) Timber Mounta4 n Cald era

57 Nevada Test Site 2 CPO Pahute Mesa, Area 19, edge
(NT2NV) of Timber Mountain Caldera

60 Oak Spring Butte 2 WH2Y K Granite , Climax Stock ,
(OB 2NV) Area 15 .

In genera l , set-up of the three sites was completed quickly and without
difficulty. Personnel at NTS were extremely helpful in providing assistance
for site selection , power hookup , and access to the various areas . The NT-NV
and OB2NV sites were operational by late August and NT2NV started in early
September.

2.1.4 Activities _ Dur i ng 1977

Routine operation of the five sites continued and plans were made rc terminate
the field program in December. All equipment was scheduled to be rv~urned to
Garland to he maintained in storage through September 1977. In mid-December ,
the field operation was extended through September 1977. The SDCS units
remained in continuous operation u~til April when the NT-NV and N T2NV stations
were moved from Pahute Mesa to Yucca Flat in Areas 3 and 7 of the NTS. In
addition to the standard three-component short-period instrumentation , single
vertical component outri ggers were installed with each unit to form a four-
element l i n e a r  array in Yucca Flat . The purpose of this installation was to
collect data near sites with known si gnal anomalies . It was recognized at
the time that the Yucca Flat Sites would he very noisy due to a lack of
competent bedrock for scismometer emplacement and also due to the great amount
of cultura l activit y in the area such as heavy equipment movements and drilling.
An outri gger was also added to complement the OB2NV site. The new sites and
all outri ggers were in routine operation by mid-A pril. Sites are as follows :

Team_No. New Site Old Site Remarks

56 Yucca Flat , Nevada NT-NV 3-component , east end , Area 3
(YE-NV)

- Yucca Flat 2, Nevada — Outrigger , 1 km west of YE-NV ,
F (Y F2N V ) recorded at YE -NV

• 57 Yucca Flat 4, Nevada NT2~ V 3-component , approx 3 km west
(YF4NV) of IF-NV , Area 7

- Yucca Ft h t  3, Nevada - Outri gger , 2 km west of YE- NV ,
(YF 3NV) recorded at YF4N V

- Oak Springs Butte  3, - Outri gger , 1 km NNE of OB2NV ,
Nevada (OB3NV) granite , Clima x Stock , recorded

at OB2NV
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In April , three additional SDCS units were prepared for deployment as directed
by the Project Office. The new units were to be located near the detonation
points of devices off the NTS as an extension of the magnitude anomaly study
using NTS sites. The teams departed Garland in mid-May and were operational
by ear ly June . Commercial power was not readily available at these new sites
so system power was supplied using thermoelectric generators (TEG5); the
systems recorded on FM analog tape only. The sites are as follows:

Team No. Site Remarks

51 Faultless , Nevada Near Tonopah, Nevada, site of
(FA-NV) FAULTLESS event.

52 Tatum Dome, Miss. Near Purvis , Miss iss ippi, site
(TQ-MS) of SALMON event .

53 Gasbuggy, New Mexico Near Farmington, New Mexico;
(GB-NM) site of GASBUGGY event.

Addition of the three new teams resulted in a requirement to produce visual
playouts to facilitate data processing at the SDAC. A suitable reproduction
fac ili ty was set up at Garland using exist ing equipment . The playouts were
made on a specially modified high-speed Develocorder (16-mm film) at a twenty-
times real-time playback of the field magnetic tape. The film presentation
compressed the short-period data as compared to normal , real-time operation ,
but resolution was adequate for preliminary analysis at the SDAC.

At the end of the contract operating period, eight SDCS units were in opera-
tion. Notification had been received earlier from the Project Office that
operations would be continued under a new contract ; however, several sites
were to be relocated. Therefor e, on 30 September 1977, operations at YF-NV ,
YF4NV , and FA-NV were terminated and the equipment was prepared for shipment
to the new sites under the new contract . Operations at HN-ME , RK-ON , and
OB2NV continued without interruption .

2.2 PUBLICATIONS

Table 1 is a chronological listing of the major technical and operations
reports published as a resul t of activiti es under this contract . Appendix 1
is a summary of the Event Reports published by the SDAC as a result of data
processing completed under this  contract.  The reader is referred to these
publications for details of the operations and results (where applicable) of
the primary data collection task and special studies.

-6-
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Table 1. Publications under Contract F08606-74-C-00l3

Report No. Title Date

75-2 Deep Borehole Operation of the Borehole 15 March 75
Seismometer System, Model 36000

AL-75-l Tunnel Location by Magnetometer , Active 18 June 75
Seismic , and Radon Decay Methods

75-5 Semiannual Report , Project T/4703 , 30 June 75
Special Data Collection Systems ,
January through June 197$

76-3 Semiannual Report , Project T/4703, 30 March 76
Special Data Collec tion Systems ,
July 1975 through December 1975

76-6 Shallow Borehole Convection Noise Study 30 June 76

76-8 Semiannual Report , Project T/4703, 30 July 76
Special Data Collec tion System,
January through June 1976

77-1 Semiannual Report , Project T/4703, 31 Jan . 77
Special Data Collection System,
July through December 1976

77-7 Semiannual Report , Project 1/4703, (awaiting approval
Special Data Collection System, to release)
January through June 1976

-- Operation and Maintenance Manual , 02 Aug. 77
Digital Recording System , Model 43419

—7-
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3. FIELD OPERATIONS

3.1 GENERAL

During the report period , seven SDCS units  were operational in the f ie ld .
Figure 1 is a summary of the operational dates for each of the units and the
sites that were occupied . The following paragraphs summarize the team activity
at each of the sites during the operational period .

3.2 FIELD SITES

3.2.1 Team 51, Faultless, Nevada (FA-NV)

The team arrived on site on 26 May 1977. A site was selected and permission
to occupy the location was coordinated by the Project Office through the
Property Management Off ice , Nevada Operations Office of the Energy Research
and Development Admini stration (ERDA) in Las Vegas , Nevada. The site is
located about 1050 m (3400 ft) NW of the FAULTLESS detonation surface ground
zero (SGZ).

Site i n s t a l l a t i on  and set-up ca l ib ra t ions  were completed on 03 June 1977 and
routine operations were conducted from that  date unt i l  the site was closed on
30 September 1977 . The data requirement at FA-NV was for the analog magnetic
tape recording of short-period data only. No major problems were encountered
during the operationa l period and the minor problems which included low thermo-
electric generator (TEG) voltages , tape capstan motor failures and timing
system instability were corrected as they occurred .

3.2.2 Team 52, Tatum Dome, Miss i ss i ppi (TQ-MS)

On 12 May 1977 , Team 52 arrived in the general area of Proj ects DRIBBLE and
MIRACLE PLAY conducted in the Tatum Salt Dome . A s i te  was selected about
520 meters (1700 f t )  SSW of the SALMON detonation SGZ . -

Routine analog recording of short-period data was begun on’ 20 May 1977 follow-
ing the comp l etion of site in s t a l l a t i on  and set -up cal ibra t ion procedures .
The system remained operationa l in this confi guration at the end of this
report period. Thir teen days of magnet ic  tape recording were lost due to
bearing fa i lure  in three nonstandard capstan motors of FM magnetic tape
recorder. The tape system was changed to a standard configuration and has
operated sa t i s fac tor i ly  since 16 June 1977. There were no other major mal-
functions at TQ-MS but there were many minor problems . There were several
noisy tape system gear boxes , continuing ampl i f ie r  dr i f t , and a continuing
problem with  variable power outputs from the  two thermoelectric generators .

The noise level at Tatum Dome is high due to the lack of good bedrock for
seismometer emplacement, the number of trees in the area and activities of
lumbering and geophysical exploration crews in the area. Heavy rains during
September 1977 , added to the site prob l ems by hindering si te access due to
destroyed bridges and almost impassable dirt roads.
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3.2.3 Team 53, Gasbuggy, New Mexico (GB-NM)

Team 53 arrived in the site area on 23 May 1977 and immediately began set-up
of the system. The permit to occupy the site was obtained through the Las
Vegas , Nevada office of ERDA. The site is located about 1900 meters (6300
ft) NW of the GASSUGGY detonation SGZ. Site installation and set-up calibra-
tions were completed on 29 May 1977 and routine operations began.

Routine operations consisting of the analog magnetic tape recording of short-
period data were continued through the end of the report period . There were
no maj or prob l ems or operat ing d i f f icu l t i es  encountered during the period
covered by this report . A personnel changeover was completed in September
1977 , with no decrease in recording efficiency .

3.2.4 Team 56

3. 2 . 4 . 1 Frankl in , West Virginia (FN-WV)

The FN-WV si te was selected for operation of the Model 36000 Borehole Seismom-
eter as the site has two cased boreholes - one shallow reference hole , 15
meters (50 f t)  deep and a deep borehole 3827 meters (12 ,557 f t )  deep known
as Sponaugle No. 1. The site was originally occupied under Project VT/ll39
in 1964 and at the end of that project the deep borehole was plugged. The
site was re-leased in late January 1975 and arrangements made with a local
driller to re-enter the deep hole to the 160 meter (525 ft) level. However,
delays in receiving an approved redrilling permit from the West Virginia
Bureau of Mines , Oil and Gas Division, delayed the re-entry until 31 March
1975.

Installation of the KS-36000 seismometer in the deep borehole began on
10 Apri l 1975. The holelock was installed at 150 meters (494 ft) and the
seismoineter was installed and leveled. The noise level of the LP horizontal
chai~nels remained abnormally high even after  al lowing for se t t l ing  time .
After thorough testing and checking for noise sources it was determined that
the 7-inch API casing was not adequately constrained at the 150-meter opera-
ting depth. Apparently, the drilling mud which had filled the annulus between
the 7-inch API casing and the 9-5/8 inch API surface casing had settled out
to a point that the 7-inch casing was left free-hanging.

The seismometer was then moved to the waterfilled shallow borehole. On
27 May 1977 the station was considered operationa l although the LP horizontal
traces were still about twice as noisy as the vertical channel due to thermally
induced tilts and near surface environmental effects. However , the operating
magnifications were three to five times greater than that at any other SDCS
station.

Later cement was poured into the annu lus between the surface cas ing and the
deep borehole casing so that the more stable deep borehole could be used for
operation of the Model 36000 seismometer. In December 1975, a KS-36000 was
installed at a depth of 60 meters in the dry, deep borehole. The data subse-
quently recorded had none of the noise characteristics of the shallow borehole
operation .

t 
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The digital recording system was installed in December 1975 but was not
placed in routine operation until February 1976 when the controller drawer
was returned from the manufacturer after repair. The system continued to
have occasional alternate memory problems until May when a Kinemetr ics
representative visited the site and observed the problem under field condi-
t ions. A replacement memory operated properly throughout the remainder of
the operations at FN-WV.

On 21 March 1975, the KS seismomeLer was removed from the borehole so that
the orientation of the holelock could be determined . (The orientation for
the KS seismometer had been est imated when it was originally installed in
December 1975.) The Humphrey, Inc. , Gyrosurveyor Probe System which had
been delivered to the contract was used . While it was out of the hole , the
KS seismonieter was modified to reduce the short-period signal level by 14 dB
at the instrument output to provide better control of the SP recording levels .
Routine operations with proper orientation were resumed on 22 March.

On 15 June 1976 the KS was damaged by li ghtning in spite of the li ghtning
protection devices which were utilized . The unit was replaced on 23 June
but the SP and LP data from the new system soon became intermit tent ly  noisy
and unusable. The unit was removed from the borehole and the inner case
hel ium pressure was reduced. When installed , the unit functioned proper ly
until the conclusion of operations at 2lOOZ , 28 July 1976.

This SDCS system was returned to Garland to be returned to a standard configu-
ration . The site lease and deep borehole operations permit remained active
until 4 February 1977 when the lease was terminated and the borehole was
replugged according to the regulations of the State of West Virginia.

3.2.4.2 Nevada Test Site , Area 19, Nevada (NT2NV)

In late August 1976, Team 56 was reconfigured to record three-component
surface short-period data in both analog and digital modes , and was moved
onto location on the Nevada Test Site (NTS) . The s ite on Pahute Mesa was
prepared and arrangements were made with USGS for use of a small trailer to
house the system. The site installation was completed on 10 September 1976,
when routine operations began. Operations at NT2NV were routine with no
major malfunctions in either the analog or digital systems . The site was
closed on 01 April 1977 and moved to another location on the NTS.

3 .2 .4 .3  Yucca F la t  (YF -NV ) and Yucca Flat 2 (YF2NV) , Area 3, Nevada Tes t
Site , Nevada

The Team 56 equipment from NT2NV was moved on site at YF-NV on 01 April 1977
and site installation was completed on 10 April 1977 . The YF-NV site consisted
of a three-component short-period system and the YF2NV site was a single 3P
vertical instrument located 880 meters (2900 ft) west of the YF-NV location
as an “outrigger” of the YF -NV site. Data from both sites were recorded on
the YF-NV analog and digital recorders.

— 11—

TR 77-8



~ - -—- —-.  _-~~~--— -_ - - - -~~~~~-~~~~- - -

Operations at this site were relatively trouble free with only minor equipment
problems . The long data cable between the outrigger and the prime site picked
up noise caused by the operation of many mobile radio transmitters in the area.
The absence of competent bedrock for the seismometers resulted in low magnifi-
cations and relatively high levels of cultural activity (heavy equipment
movements and drilling) caused extended periods of noisy data. The site opera-
tions were terminated on 30 September and the syst em was removed from the NTS
to be relocated in western Colorado.

3.2.5 Team 57

3.2.5.1 Cumberland Plateau Observatory (CPO), Tennessee

Team 57 was operated at the Cumberland Plateau Observatory (CPO) near
McMinnville , Tennessee , from 14 March 1975 until 28 July 1976. CPO has been
operational since December 1962 , and at the time of the arr ival of the SDCS
unit in February 1975, the USGS was responsible for operations . SDCS opera-
tions at CPO were fully coordinated with the USGS by the Project Office.

The existing instrumentation at CPO was a 19-element short-period vertical
array with two SP horizontal instruments (Johnson-Matheson seismometers) and
a three-component LP system. The SDCS recording in i t i a l ly  consisted of the
vertical array summ ation and the two short period hor izon tals instead of the
standard SDCS seismometers ; after retrofit of the LP vaults , SDCS LP instru-
mentation was utilized. The operation of the CPO was a cooperative effort
between USGS personnel and Geotech until October 1975 when the USGS staff was
transferred . The SDCS operator continued to maintain operations of both SDCS
and CPO equi pment as well  as telemetering equipment that had been ins ta l led
in September 1975, for Virginia Polytechnic Institute and State University in
Blacksburg, Virg inia.

The first digital recording sys tem was installed at CPO in November 1975.
The unit operated sat isfactori ly un t i l  operations were terminated with only
minor modification and maintenance required .

Departure from CPO in late July 1976 was coordinated with USGS personnel in
Golden , Colorado, and responsib ili ty for the facility was returned to them.
The system was returned to Garland for reconfiguration prior to redeployment.

3 . 2 . 5 . 2  Nevada Test Site , Area 20 , Nevada (NT-NV)

During August 1976, the Team 57 instrumentation was configured to record
three-component short-period data in both digital and analog formats. The
system was checked in Garland and transported to the NTS. Site installation
was completed on 25 August 1976. Commercial power and a trailer to house the
recording instruments  were provided by other organizations on the NTS . No
problems were encountered in analog recording and only problems with the
alternate memory circuits were encountered with the digital system. The site
remained operational until 01 April 1977 when it was moved to another location
on the NTS.
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3.2.5. 3 Yucca Flat 3 (YF3NV) and Yucca Flat 4 (YF4NV) , Area 7 , Nevada Test
Site

The site on Yucca Flat was occup ied on 01 Apri l 1977. The trailer and equip-
ment were moved on site, instrument set-up and calibrations performed and
operations began on 10 Apri l 1977. The YF4NV instrumentation was a three-
component short-period system and the YF3NV site was a SP vertical outrigger
located 1100 meters (3600 ft) east of YF4NV. Data from both locations were
recorded in both digital and analog formats at the YF4NV recording location .

The major operational problems encountered were with the digital recording
system, including memory fa i lures and tape skew proble ms. As at the other
Yucca Fl at sites , the noise level was high due to the lack of competent
bedrock and cultural activity. Site operations were discontinued on 30
September 1977 and a s ite was prepared for relocation to the Gold Meadows
area on Rainier Mesa at the NTS.

3.2.6 Team 58, Houlton, Maine (HN-ME)

The HN-ME site is the location occupied for the RIO BLANCO experiment in
May 1973. This alternate location to the original site was obtained because
the original HN-ME site could not be leased . The location change was not of
sufficient magnitude to warrant a site designator change.

Routine operations at HN-ME began on 20 February 1975 after many delays and
prob lems due to heavy snows and extremely cold weather. The wooden vaults
used in 1973 were again utilized as the snow , cold and frozen ground prevented
new vault installation. A site retrofi t was not performed because the original
UN-ME site was to be leased later in order to utilize the borehole that was
originally drilled for the vertical strain seismometer test program in 1969
under Project VT/8704. When it became evident that a satisfactory lease for
the original site was not possible due to liti gation , a 40 meter borehol e was
drilled and cased at the operational site. The Model 36000 seismometer was
placed into operation on 11 December 1975 and an immediate marked improvement
was noted in LP data quality. The SP data quality was not significantly
improved except dur ing w indy per iods because background noise is pr imar i ly
due to the close proximity to the ocean . On 15 March 1976, the Model 36000
was removed from the borehole so that the orientation of the holelock could
be checked. While the KS was out of the borehole it was modified to lower
the SP signal level. Operations at the site were continuing at the end of
the contract . This site has been remarkably free of operational problems .

3 .2 .7  Team 59, Red Lake , Ontario, Canada (RK -ON)

The site at Red Lake has been occupied for several previous operations start-
ing in 1963. From June 1963 to August 1970, the s ite was an LRSM van site ,
generator powered and with the vaults installed in a log bunker . The site
was re-occupied in 1971 for the CANNIKAN experiment and again in 1973 for
Project RIO BLANCO by portable sys tem teams . Al though this s ite lacks
commerc ial power , excellen t data have been recorded at this location .

The s i te  set-up for this experiment began on 03 February 1975 when the standard
portable system arri”ed on s i t e .  Site operations did not begin until 10 March
1975 due to delays i receiv ing the power generators , delays in delivery of
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the equipment and generator shelters and the extreme cold weather and heavy
snow.

Site operations have been continuous since that time with only short periods
of outage time due to equipment failure or site retrofi t .  During the summer
of 1975, the log bunker was replaced with a smaller concrete block structure .
The change was necessary as the log structure was rotted and was close to
collapse. The generator operation has been exceptionally successful with few
outages that could not be repaired on site. In approximately 2-1/2 years of
continuous operation, there were only four instances when the generator
repair could not be completed on site. Most of the outage time other than
that caused by generator failure has been due to the diff iculty in gett ing
replacement parts to Red Lake. A Canadian postal strike in late 1975 caused
severe problems in completing data and rcsupply shipments. Routine air ship-
ments to Red Lake from Garland require a minimum of ten days.

The DDS-l103 digital recording system was installed on 09 March 1976. The
ins ta l la t ion  was delayed as the system was being used to conduct laboratory
tests to support the four operating systems. Digital recording was lost from
08 to 30 July 1976 due to a failure of a 400 kHz crystal and again from 27
October to 13 November 1976 due to a failure of the 5-volt power supply in
the Pertec tape recorder . The data loss was due to the unava ilabil ity of
replacement parts. Analog recording continued uninterrupted during the
periods of digital system failure.

3.2.8 Team 60

3.2.7.1 Whitehorse, Yukon, Canada (WH21K)

The Whitehorse site had been occupied by an LRSM van from October 1966 to
October 1969 and was occupied by portable sys tems for the CANNIKAN and RIO
BLANCO experiments in 1971 and 1973. This site is a bunker location with
tank vaults and commercial power available. The portable system arrived on
site on 05 February 1975 and site operations began on 18 February 1975.

Site operation at Whitehorse continued relatively trouble free until the
site closed down on 28 July 1976. The only major problem was the lack of
consistent reception of radio time signals from WWV , WWVH or any other
accurate time signal broadcas t . The mos t satisfactory method of us ing time
signal broadcas ts was to try the recep tion several time s during the day, by
returning to the site after routine operating hours .

The DDS-l 103 digital recording system was installed during December 1975 with
routine data recording starting on 19 December . During the installation , a
miswiring by the manufacturer was discovered and corrected . High background
caused by a nearby radio frequency transmitter also had to be corrected. A
filter was designed and installed and ground loops eliminated which reduced
the nuise Level to below that of the normal seismic background.

Routine operations were maintained until 28 July  1976 when the site was closed
and moved to the Nevada Test Site.
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3.2.7.2 Oak Springs Butte 2, Nevada (OB2NV)

On 09 August 1976 arrangements were completed with NTS personnel allowing
operations on the test site and with U. S. Geological Survey personnel to
use three of their idle recording trailers to house the SDCS recording
equipment .

The site was fu l ly  operational on 16 August 1976 with both analog and dig ital
short-period records being made. Site operations have continued throughout
the report period with some changes in operational status . In Apri l 1977 ,
a short-period vertical outrigger instrument was added and designated OB3NV .
This new location is approximately 850 meters (2800 ft) north-northwest of
the OB2NV site. In May 1977, NTS personnel initiated an investigation of
the poss ible use of the PILEDRIVER location as an underground was te disposal
faci l i ty.  A large blower and the shaft elevator were operated causing excep-
tionally high background on all data channels.

Analog recording continued virtually uninterrupted throughout the report
period with  only minor outages caused by power failures and tape drive mal-
functions . The digital data recording system, however , was plagued with
memory malfunctions from October 1976 until April 1977 when the unit was
repaired by Kinemetrics personnel . The digital system has operated satis-
factorily since the repair.

3.3 OPERATIONAL RELIABILITY OF THE PORTABLE SEISMOGRAPH SYSTEMS

3.3.1 Failure Analysis of the Equipment

An analysis was made of the operations at eight SDCS units during the period
from June through September 1977, to determine the reliability of the equip-
ment. For each station , the total outage time due to equipment failure was
determined in terms of seismograph channel-hours . The particular component
which failed was also noted in each case. Failures in the di gital recording
system were not included nor were a few outages caused by operator error.
The following tables show the analysis of the data by team and by equipment
category.

Table 2 shows that all  teams were on the air 96.6 percent of the t ime from
June through September. This level of reliability is significant for several
reasons . First, each unit is operated by only one technic ian (the three NTS
teams [56, 57 and 60] were operated by two men) and sites are generally remote
with home-to-site distances ranging from 9 to 75 miles , averaging 45 miles .
Second, operators at Teams 51 and 52 were inexperienced in field work at the
beginning of June. Another significant factor is that the portable system
was designed in 1964; the first six units were built in 1965 and the last
five were built in 1967 with some modification to the original design. There-
fore , many of the electronic components are obsolete, have many operating hours,
and are difficult to maintain under field conditions.
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Table 2. Operational reliability of SDCS units
by team , June - September 1977

Total Outage Full
Team Channel Channel Outages Operation
No. Site Hours Hours Percent Percent Remarks

51 FA-NV 7560 261 3.5 96.5 Full operation
began 12 June;
two-week training
period prior to
this time not
included .

52 TQ-MS 7560 539 7.1 92.9 Full  operation
began 12 June;
two week training
period prior to
this time not
included .

53 GB-NM 8316 144 1.7 98.3 Full operations
began 29 May .

56 YF-NV 11424 216 1.9 98.1 Includes outrigger.

57 YF4NV 11424 652 5.7 94.3 Includes outrigger.

58 UN-ME 17136 60 0.4 99.6 KS-36000 system.

59 RK-ON 17136 870 5.1 94.9 Complete SP ~ LP
system.

60 OS2NV 11424 412 3.6 96.4 Includes outrigger.

Total 91980 3154 3.4 96.6

‘
I

,
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The TQ-MS site had the highest percentage of outage due to two factors:
inexperience of the opera tor and continuing problems with the thermoelectric
generators used to power the equipment . A majority of the outages at RK-ON
were due to lightning damage to the solid-state amplifiers ; the normal
complement of spare units was inadequate for this major failure. At YF4NV ,
the major problem was also unavailability of a spare amplifier for the out-
rigger instrument . The site with lowest outage was HN-ME where the KS-36000
system is operated .

Table 3 shows that failure of -the magnetic ~~~ recorders resulted in 39% of
the total outage reperted . I-allures in this unit are especially serious
hc.~ause up to six channel ho~~s of data are lost for each hour the system
is inoperative. More detailed analysis of the failures shows that the capstan
drive motor caused more than one-third df~a1l recorder-related outages . The
solid-state amplifi ers were the second hi ghest cause of outage . However , at
least half of these failures were due to una~ oidable lightning damage as
previously mentioned. Perhaps more significant than those items shown in
table 3 are those not shown . The Model 19000 Timing System with its discrete
transistor logic circuitry accounted for only ei ght channel hours of outage
for the entire period . Also , there were no failures in either the SP (Model
18300) or the 2-kg LP (Models SL-210 and SL-220) seismometers . Another
unexpectedly reliable piece of equipment is the diesel motor-generator used
at RK-ON ; two of these units have been operating alternately since RK-ON
became operationa l in March 1975 and are continuing to perform with little
major maintenance. Most notable is the operating history of the KS-36000 at
I-IN-ME (S/N XOOl); this unit has been in continuous operation since December
1975 (over 15 ,000 hours) with one interruption to orient the holelock and
modify the electronics .

3.3.2 Action to Improve Reliability

The analysis of failures pointed out several areas where improvement could
he achieved without major difficulty. Major categories are closer supervision ,
improvement of seismometer installation techniques , and equipment improvements.

3.3.2.1 Supervision

Many of the routine problems in the field cin he corrected by closer super-
vision of the operators and the data wh i ch they produce. The most important
tool is a detailed quality control (QC) check of the tapes and documentation
from each team. The QC procedures were relaxed somewhat during 1977 due to
budgetary constraints; however, it is clear that future cost reduction should
be made elsewhere . Another area is more thorough training of new operators.
This can be done by having the new operator partici pate for some time in the
QC process in Garland in order to learn proper operating and reporting tech-
niques. Also , on-site training periods should be lengthened , with close
supervision by support personnel. Finally, regular supervisory f ield trips
should be made to all sites , whether the operator is experienced or not . All
these procedures have been adopted for the follow-on program.
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Table 3. Analysis of equipment failures,
June through September 1977

Outage Percentage
Channel Total

Component Hours Outage Remarks

Magnetic Tape Recorder 1227 39 Approximately 1/3 of outage
due to capstan motor fa ilure.

Solid State Amplifier, 910 29 Approximately 1/2 of outage
SP and LP due to lightning damage.

Photocell Amplifier 275 9 Used for teams 51, 52, and
53 only.

Thermoelectric Generator 206 6 Used for teams 51, 52, and
53 only.

Flooding, moisture in 536 17 Not complete outage; data
data circuits and questionable.
misc. problems 

____

Total 3154 100
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3.3.2.2 Seismometer Installation Techniques

The original concept of portable operations was to set up as quickly as
possibl e, record for about one month, and then return the equipment to Garland .
Toward this objective, seismometers were normally installed in small wooden
vaults just below the surface. When the extended-type operation began in
1975, surface site emplacement techniques were not changed; however, existing
bunker sites were used if availabl e. While  these techn iques were adequate for
mos t cases , site operations could be improved by install ing better vaults.
It is estimated that the outages due to flooding and moisture shown in table
3 could be reduced by about one-half. Also, a deeper vault would provide
better quality data because the instruments would be more protected from wind
noise.

3.3.2.3 Equipment Improvements

The FIN-ME operation using the KS-36000 instrument indicates that this instru-
ment should be used at any station which is to be on-site long enough to justify
its installation cost. Operations in shallow-holes in Garland and at Franklin,
Wes t V irginia (10 meters or less depth) indicate a significant improvement in
data quality over norma l surface installat ions. It might be possible to dig
a shallow (5 to 10 meter) borehole at low cost using power company auger-type
equipment .

Another obvious candidate for improvement is the tape recorder. Analog record-
ing is likely to continue for some time to provide a reasonably reliable
back-up for present dig ital recorders and those which will become available
in the future. The Model 19429 recorders have been improved somewhat since
the SOCS units were purchased , particularly in updating the FM electronics.
However , the reliability experienced with the present discrete electronics
does not justify their replacement . There have been no significant design
improvements in the mechanical portions of the system which were responsible
for the most of the outages . A major mechanical redesign is not feasible and
therefore improved operations must be achieved by implementing more thorough
maintenance procedures. Capstan motor failures were drastically reduced by
use of better ~ubrication and by using approved installation techniques for
the bearings . Improved methods of lubricating the gearbox and periodic inspec-
tions should reduce failures in this subassembly. Finally, each team should
be furnished a more complete inventory of spare parts.

Outages due to solid-state amplifiers were increased because spare units were
not available. The operation of the three NTS outriggers utilized three spare
SP units from the unused HN-ME system and only four additional units were
available to replace li ghtning damaged units at two sites . The termination
of operations at two outrigger sites in September will probably el iminate~
this problem in the future.
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4. GARLAND SUPPORT

The engineering support and field support functions in Garland supported
several routine projects during the course of the c~ontract. These are
discussed in the following paragraphs.

4.1 ENGINEERING SUPPORT

The function of the engineering support task is to prov ide al l  necessary
technical assistance to assure reliable and continuous operation of the
SDCS un its and to develop improved equipment as required. Much of the effort
under this task was directed toward routine repair of defective equipment and
maintenance of an adequate spare parts inventory. However, some effort was
also directed toward equipment improvements and other tasks as described in
the fol low ing paragraphs.

4.1.1 Digital Recording System

Work to incorporate a digital recording system into the SDCS equipment comple-
ment began in early 1975 and was divided into four phases. First , a perform-
ance specification was developed for a specially modified recording system
manufactured by Kinemetrics , Inc.; second , equipment was designed and built
to provide the interface between the SDCS unit and the Kinemetrics System,
Model DDS-1103. The third phase was assembly and testing and the fourth was
installation of the completed units at five field sites.

The order for five DDS-1103 systems with special modifications was placed in
May 1975 and the first two systems were delivered in September. During the
interim period , the design and prototype testing were completed for the
Interface Unit, Geotech P/N 42052. When the first two systems were delivered ,
they were immediately placed into operation to test the various prototype
modules of the Interface Unit. At this time , several problems were discovered
in the DDS-llO3 system which required troubleshooting and correction by the

~~~~~
_— vendor. Many of the difficulties were related to the special circuit modifi-

cations required for this program. One particularly troublesome problem was
an intermittent failure in the shift register memory which was aggravated by
the relatively slow sampling rate (20 sps) used for the SDCS units. This
problem was noted occasionally during system tests and also during the instal-
lation phase from November 1975 through March 1976.

The installation of the system was relatively trouble free and operation of
the system was quickly incorporated into the routine at FN-WV , CPO, HN-ME,
RK-ON , and WH2YK. Minor operational problems in the DDS-llO3 were resolved
with the assistance of Kinemetrics but the memory problems continued. Several
of the dual 2048 x 8 bit units were replaced under warranty, but the problem
was not satisfactorily resolved until a uniC of newer design was installed in
one of the systems in December 1976. When proper operation of this new unit
was verified , memories of three of the four remaining systems were replaced;
the RK-ON system continued to operate properly with the old unit. At the end
of the contract, all five systems were operating properly.
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4 .1 .2  Model 36000 Borehole Seismometer System

The Model 36000 (KS) systems were successfully used during the contract at
PI2WY, FN-WV , UN-ME, and at Garland . Three of the systems are presently
assigned to this program. During the contract period, there were several
instances where maintenance was required , such as repair of damage caused
by shipping (early in the program) or by lightning (at PI2WY and at FN-WV).
For the most part, operations were routine once the system was installed .

Modifications to the system were developed as needed for the operations.
Technical Report 75-2 thoroughly describes the modifications developed for
the deep borehole operation. Another modification was made to the operating
systems at UN-.ME and FN-WV during March 1976. This modification involved a
few circuit changes to reduce the level of the higher frequency data above
1 Hz by 14 dB while maintaining the higher gain in the LP passband . The
modification successfully resolved the operational problem of excessive SP
channel gains .

4.1.3 Magnetic Tape Recorder, Model 19429

The FM magnetic tape recorders are operated at a l l  SDCS sites; at those sites
equipped with digita l recorders , the analog units are the secondary recorders.
Problems with the electronic sections have been minimal , despite the fact that
the circuitry consi sts of obsolete , discrete components. As previously noted,
the maj ori ty of problems with this unit are mechanical. When field units
began to exper ien ce repeated f a i l ures in the capstan motors , a study was made
to determine the cause. These tests showed that the normally inefficient
hysteresis-synchronous motors were operating at temperatures high enough to
cause f a i lu re  of the lubricants be ing used . Also , it was discovered that the
bearings were being installed improperly. Subsequently, bearings were lubri-
cated with a high-temperature lubricant and improper installation techniques
were corrected . At the close of the contract , the experienced failure rate
had been significantly reduced.

4.1.4 Helicorder, Model 12400

One of the particularly troublesome pieces of SDCS equipment has been the
small  Helicorder , Model 12400 . The unit was designed in 1964 specifically
for use in low-power applications . The mechanical sections have given good
serv ice, but the elecuonics sections required considerable maintenance.
This continuing maintenance to the two printed circuit cards caused card
damage and made maintenance even more difficult. During this program, the
electronic circuitry was updated and s impl i f i ed .  After completion of bench
testing, new printed circuit cards were manufactured and three units were
modified . Operational reliability and maintainability was much improved .

4 . 1 . 5  Battery Charger, Mode l 21160

Like other components of the portable system , the Battery Charger, Model 21160,
was designed in 1964. It was specifica l ly designed to charge the silver-zinc
and silver-cadmium batteries of the system. The units were modified several
times as system requirements changed. The last modification was for use with
the inexpensive lead-acid automotive batteries which have shown to be satis-
factory in most cases. Long term operations under this program showed that
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the chargers needed further modifications to prevent overcharging of the
batteries. Several alternative circuits were considered, but the problem was
resolved when it was found that readily available commercial chargers would
satisfy the requirements at a fraction of the cost to modify the old units.
By the end of the contract period, six SDCS units had been outfitted with
commercial chargers and battery problems were significantly reduced.

4.2 FIELD SUPPORT

The function of the field support task is the supervision and support given
to the field operators to assure continuous operation of all units. During
this contract , activity under this task was continuous and generally routine.
Work done included preparation and analysis of the data quality control
reports and all activities related to selection of new SDCS sites as well as
routine telephone contact with all operators at least once per week .

4.2.1 Support Equipment

One of the major functions of this task is the support and control of the
various vehicles and other related equipment assigned to the program as
discussed in the foll owing paragraphs. Tabl e 4 shows the pres ent status of
support equipment assigned to the program.

4.2.1.1 Recording Van

Only one Re cord ing Van, Model 8513, remained assigned to the program . This
unit has been on a standby status at the Garland , Texas , plan t since June
1975. The van had been on loan to Contract C-0052 and recorded data at the
McK inney , Texas, location. The van has been decl ared surplus to program
requirements and is in the process of being d isposed of. Appendix 2 shows
the date and disposition of the 40 vans of the LRSM program .

4.2.1.2 Generators

The two diesel generators at RK-ON have provided power for station operations
throughout the report period. Both units have required repair work but the
major portion of the repair has been confined to the generator wh i le the
engines have continued to operate satisfactorily. When the severe climatic
conditions, remote location and the amount of operating time are considered ,
the reliability of these units is exceptional.

At the start of this program a 3 kW Kohler gasoline fueled generator was
available as an emergency power unit . However , the unit was not rel iable
and required considerable repair and retrofit to restore it to operational
status . The unit was declared surplus and sold to the highest bidder .

4.2.1.3 Two and One-half Ton Truck

The 1966 Ford , Mode l F- 800 truck was used to move the Model 8513 recording
van . The unit was kept on standby in Garland and as long as the requirement
to move the van existed , it was economical to keep the unit  in readiness.
The unit was sold in November 1976 when the possible requirement to move the
van was removed.
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Table 4. SDCS support equipment

Approx. Mileage
Vehicles Unit No. (9-30-77) Location

Pickup 3/4 ton Ford 1975 011-110 55 ,057 GB-NM
011-111 69 ,675 RK-ON
011-112 44,993 HN-ME

011-113 101,135 GL-TX
011-114 85, 225 NTS

Pickup 3/4 ton Ford 1977 011-115 19,084 TQ-P4S

011-116 16,319 RB-CO

391,488

Model 8513 208 Geotech/Garland

Genera tors

3 kW ONAN (diesel) 8970t9 RK-ON

3 kW ONAN (diesel) 897078 RK-ON
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4.2.1.4 Utility Trailer

The Krueger u t i l i ty  trailer assigned to the program was sold in November 1976
when the possibility for use was removed.

4 .2 . 1 . 5  Pick up Trucks

At the start of the report period, eleven 3/4 ton Chevrolet pickup trucks
were assigned to the SDCS contract . Six of the units in poor condition were
sold in January 1975 per instructions from the Project Office. Five new 1975
Ford units were leased in December 1975 to be used for the long-term field
operation. The remaining units (four 1967 and one 1968 Chevrolet models)
were retained during 1976 for possible use in a short-term deployment of the
remaining SDCS teams . These vehicles were sold in November 1976 when the
possibility of a deployment diminished and the operational condition of the
older vehicles became more questionable. Finally, two new 1977 3/4-ton Ford
pickups were l eased in May 1977 when add itional SDCS teams were deployed. At
the close of the contract, six Ford units were in the field (four 1975 and two
1977 models) and the remain ing 1975 Ford was be ing returned to Garland with
the Team 51 equipment. This vehicle is scheduled for sale in the near future.
All trucks have the beds enclosed by camper shells. Most of the campers were
in good condition but those installed on units operating in rough country were
showing signs of wear.

4 . 2 .2 F ield Team H istory and Site Information

Another fun ction of the f ield support task is the regular updating of the
Field Team History and the Site Information listings which began with the
LRSM program in the early 1960s. The F ield Team History l ist primarily show s
information pertaining to the operational dates for each site. The Site
Information list gives par ticulars of the ind iv idual si tes such as the
geographical coordinates , elevation , distance from the Nevada Test Site and
orientation azimuths of the horizontal seismometers . The latest Field Team
History listing is included as Appendix 3 and the Site Information list is
included as Appendix 4 to this report .
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SUMMARY OF EVENT REPORTS

Report No. Title

SDCS-ER-75-l Kamchatka, 06 April 1975

SDCS-ER-75-2 Northeastern China, 25 February 1975

SDCS-ER-75-3 North Atlantic Ocean , 26 February 1975
SDCS-ER-75-4 NTS Event “OBAR ” , 30 Apri l 1975
SDCS-ER-75-5 Western Kazakh , 25 Apri l 1975
SDCS-ER- 75-6 Eastern Kazakh, 27 April 1975

SDCS-ER-75-7 Confidential

SDCS-ER-75-8 Eastern Kazakh, 20 February 1975

SDCS-ER-75-9 NTS Event “TOPGALLANT”, 28 February 1975

SDCS-ER-75-lO NTS Event “TYBO” , 14 May 1975

SDCS-ER-75-ll NTS Event “CABRILLO” , 07 March 1975

SDCS-ER-75-12 Eastern Kazakh , 11 March 1975

SDCS-ER-75-13 Central Kazakh SSR, 28 February 1975

SDCS-ER-75-l4 Afghanistan-USSR Border Region , 03 March 1975

SDCS-ER-75-l5 Southern Iran , 07 March 1975

SDCS-ER- 75-16 Kuril e Islands, 23 March 1975

SDCS-ER-75-17 Eastern Idaho, 28 March 1975

SDCS-ER--75-l8 NTS Event “MAST” , 19 June 1975

SDCS-ER-75-19 NTS Event “DINING CAR”, 05 April 1975
SDCS-ER-75-20 NTS Event “EDAM ” , 24 Apri l 1975
SDCS-ER-75-2 1 NTS Event “MIZZEN” , 02 June 1975

SDCS-ER-75-22 NTS Event “STILTON”, 03 June 1975

SDCS-ER-75-23 Kurile Islands , 23 March 1975

SDCS-ER-75-24 Eastern Kazakh , 08 June 1975

SDCS-ER-75-25 NTS Event “CAMEMBERT”, 26 June 1975

SDCS-ER-75-26 Eastern Kazakh , 30 June 1975

SDCS-ER-75-27 Tadzhik SSR, 09 April 1975

SDCS-ER-75-28 Eastern Kashmire , 28 Apri l 1975

SDCS-ER-75-29 Southern California, 01 June 1975

SDCS-ER-75-30 Yellowstone National Park, Wyoming, 30 June 1975

SDCS-ER-75-3l Gulf of California, 08 July 1975

SDCS-ER-75-32 Eastern Kazakh, 07 August 1975
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SUMMARY OF EVENT REPORTS (continued)

Report No. Title

SDCS-ER-75-33 Central Siberia, 12 August 1975

SDCS-ER-75-34 Novaya Zemlya, 23 August 1975

SDCS-ER-75-35 Mexico, 23 Apri l 1975

SDCS-ER-75-36 Japan, 04 May 1975

SDCS-ER-75-37 Mexico, 04 May 1975

SDCS-ER-75-38 Japan, 06 May 1975

SDCS-ER-75-39 Central Siberia , 29 September 1975

SDCS-ER-75-40 NTS Event “MARSH”, 06 September 1975

SDCS-ER- 75-41 NTS Event “KASSERI” , 28 October 1975

SDCS-ER-75-42 Komandorsky Islands Regions, 15 August 1975

SDCS-ER- 75-43 Mexico-Guatemala Region , 22 August 1975

SDCS-ER-75-44 Near East Coast of Eastern Russia, 16 May 1975

SDCS-ER-75-45 Southern Sinkiang Province, 27 October 1975

SDCS-ER-75-46 Linimak Island Region , 16 May 1975

SDCS-ER-75-47 Northern Colombia , 23 June 1975

SDCS-ER-75-48 Eastern Kazakh , 05 October 1975

SDCS-ER-75-49 Central Mid-Atlantic , 07 October 1975

SDCS-ER-75-50 Peru, 16 August 1975

SDCS-ER-75-5l Novaya Zemlya, 18 October 1975

SDCS-ER-75-52 Northern California, 01 August 1975

SDCS-ER-75-53 Kashmir-Tibet Border Region, 19 May 1975

SDCS-ER-75-54 Centra l America , 15 July 1975

SDCS-ER-75-55 Novaya Zemlya , 2 1 October 1975

SDCS-ER-75-56 Kurile Islands , 19 May 1975

SDCS-ER-75-57 Puerto Rico Region , 17 June 1975

SDCS-ER-75-58 Gulf of Alaska , 25 May 1975

SDCS-ER-75-59 North Atlantic Ocean, 26 May 1975

SDCS-ER-75-60 Near Coast of Venezuela, 08 June 1975

SDCS-ER-75-6l Gulf of California, 14 June 1976

SDCS-ER- 75-62 Peru-Bolivia Border Region , 12 July 1975

SDCS-ER-75-63 Baja California, 28 July 1975

SDCS-ER-75-64 Peru-Ecuador Border, 06 June 1975

SDCS-ER-75-65 Near Coast of Northern California , 07 June 1975
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SUMMARY OF EVENT REPORTS (con tinued)

Report No. Title

SDCS-ER-75-66 Minnesota , 09 July 1975

SDCS-ER-75-67 NTS Event “HUSKY PUP”, 24 October 1975

SDCS-ER-75-68 Eastern Kazakh SSR , 25 December 1975

SDCS-ER-75-69 Turkey, 06 September 1975

SDCS-ER-75-70 Eastern Kazakh, 29 October 1975

SDCS-ER-75-7l NTS Event “INLET”, 20 November 1975

SDCS-ER-75-72 Confidential

SDCS-ER-75-73 NTS Event “LEYDEN ” , 26 November 1975

SDCS-ER-75-74 Hawaiian Islands, 29 November 1975

SDCS-ER-75-75 Vancouver Island Region , 11 December 1975

SDCS-ER-75-77 NTS Event “CHIBERTA” , 20 December 1975

SDCS-ER-75-78 Greece, 21 December 1975

SDCS-ER-76-79 NTS Event “MUENSTER”, 03 January 1976

SDCS-ER-76-80 Peru, 05 January 1976

SDCS-ER-76-8l Off Coast of Oregon , 10 January 1976

SDCS-ER-76-82 Eastern Kazakh SSR, 15 January 1976

SDCS-ER-76-83 Guatamala, 04 February 1976

SDCS-ER-76-84 NTS Event “KEELSON”, 04 February 1976

SDCS-ER-76-85 NTS Event “ESROM” , 04 February 1976

SDCS-ER-7t.-86 NTS Event “FONTINA” , 12 February 1976

SDCS-ER-76-87 NTS Event “CHESHIRE”, 14 February 1976

SDCS-ER-76-88 Andreanof Islands , Aleutian Islands , 08 March 1976

SDCS-ER-76-89 NTS Event “ESTUARY”, 09 March 1976

SDCS-ER-76-90 NTS Event “COLBY”, 14 March 1976

SDCS-ER-76-92 NTS Event “STRAIT” , 17 March 1976

SDCS-ER-76-93 Eastern Kazakh SSR, 20 March 1976

SDCS-ER-76-94 Northern Sinkiang Province, China, 20 March 1976

SDCS-ER-76-96 North At lantic Ridge, 28 March 1976

SDCS-ER-76-97 North Atlantic Ocean, 31 March 1976

SDCS-ER-76-98 LJZBEK SSR, 08 April 1976

SDCS-ER-76-99 Fox Islands , Aleutian Islands , 12 April 1976

SDCS-ER-76-100 Eastern Kazakh SSR, 21 April 1976

SDCS-ER-76-lol Eastern Kazakh SSR, 21 April 1976
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SUMMARY OF EVENT REPORTS (continued)

Report No. Title

SDCS-ER-76-1O2 Northern Italy, 06 May 1976
SDCS-ER-76-l03 UZBEK SSR, 17 May 1976

SDCS-ER- 76-l04 Eastern Kazakh SSR, 19 May 1976
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DISPOSITION OF LRSM VANS

Van
Team No. Location Date Disposition or Transferred to

1 212 03 January 1966 T/6058
2 215 15 December 1964 USGS
3 208 GL-TX November 1977 Sold to highest bidder
4 203 09 April 1965 AFTAC
5 233 09 April 1965 AFTAC
6 225 15 December 1964 USGS
7 237 03 January 1966 T/6058
8 232 25 August 1971 University of California (Berkeley)
9 207 02 February 1965 USC~GS10 224 09 Apri l 1965 AFTAC

11 214 19 December 1969 AF Weapons Lab, Albuquerque , N.M.
12 220 30 December 1964 USGS
13 213 22 July 1969 Canadian Transpt Agent (DOT)
14 209 09 April 1965 AFTAC
15 229 22 December 1969 AF Weapons Lab, Albuquerque, N.M.
16 236 06 December 1968 USC~GS
17 234 03 January 1966 T/6058
18 235 06 September 1966 Destroyed by fire
19 230 15 February 1965 OSR (La Paz)
20 216 01 April 1965 OSR (Norway)
21 226 23 November 1968 USC~GS22 227 07 January 1965 USGS
23 228 17 January 1966 Corps of Eng ineers
24 202 30 November 1965 WFO
25 221 03 January 1966 T/6058
26 204 25 November 1965 WFO
27 205 10 December 1969 AFOSR (U. of Washington)
28 206 11 March 1974 SMU
29 201 30 November 1964 T/5003
30 223 23 August 1971 Develco , Inc.
31 231 31 December 1965 VT/5051 (to C-Ol2l to USGS)
32 239 17 March 1964 Destroyed by fire
33 211 23 November 1968 USC~ GS
34 217 02 March 1965 OSR (Germany)
35 210 25 August 1971 University of California (Berkeley)
36 219 29 March 1974 University of Alaska
37 240 11 January 1968 Destroyed by accident
38 222 June 1969 C-0 121 (to USGS)
39 238 31 January 1966 AFCRL

• 40 218 22 March 1966 USC~GS
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TBlSPAGEI~~~~T~~
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01 SEPT 19 77

~~~ COPY 
Fl ISH~~ 

TO DD,C

LRSM - SOCS FIELD TEAM HISTORY

ARRIVAL OPERATIONAL DATE SITE DEPARTURE SPEC OP
TEAM DATE SP LP CLOSED DATE T S P I STATUS

30 -AOMA 17JUN65 02JUL65 11JUL65 31AUG65 09SEP65 V T Y S

55 AA-IS 07JUL67 12JUL67 ~~~~~~ 08SEP67 13SEP67 I T N 6 PORT SYS
50 AC-IS 26JUN67 05JUL67 06JUL67 10SEP67 11SEP67 T T N G PORT SYS
40 AD-IS 23JUN64 24JUL64 05AUG64 22MAR66 ******* V T V L
40 AD-IS TRANSFD TO USCGS ON 22MAR66
50 AE-NC 09DEC66 16DEC66 16DEC66 20DEC66 21DEC66 T T N 6 PORT SYS
52 AE- NC 14JAN68 19JAN68 19JAN68 19JAN68 19JAN68 V T N G PORT SYS

• 32 Al-NB 29OCT62 07NOV62 ******* 12DEC62 17DEC62 I T N L
22 AK—OK 11JUN62 17JUN62 ******* 28JUN62 30JUN62 T T N L
22 AL—OK 01JUL62 04JUL62 ******* 11JUL62 12JUL62 T I V L/ - 40 AM-OK 17NOV61 08DEC61 09DEC61 20DEC61 24DEC61 V T V I
30 AN—MA 06OCT64 16NOV64 02DEC64 11JUN65 17JUN65 V P V S 16NOV64DW
16 AP-OK 20SEP63 25SEP63 02OCT63 31DEC63 05JAN64 V T V S 25SEP63DW
16 AP—OK 20APR65 05MAY65 ******* 19SEP65 23SEP65 V T Y S O5MAY65 OW
39 AP—OK 25NOV65 09DEC65 ******* 13JAN66 17JAN66 V I V S DW
39 AP-OK TRANSFO TO AFCRL 31JAN66
10 AR-WS 30MAY62 06JUN62 ******* 05OCT62 07OCT62 T I N *5) AS-PA 17AUG69 26AUG69 26AUG69 10OCT69 11OCT69 T T V 6 PORT SYS
37 AT- NV 31DEC61 15JAN62 ******* 14MAY62 19MAY62 ti P V L
07 AT-NV 03APR63 23APR63 23APR63 12JUL63 22JUL63 M T V S
60 AT-NV 08APR68 13APR68 13APR68 26APR68 26APR68 V T N C PORT SYS
51 AX-AL 01DEC65 03DEC65 11DEC65 13DEC65 14DEC65 T I N G PORT SYS
21 AX2AL 07MAR66 24MAR66 24MAR66 16JAN67 28JAN67 V P Y L
51 AX2AL 12JAN68 19JAN68 19JAN68 19JAN68 19JAN68 V T N 6 PORT SYS
21 AY -SO 12JUL62 14JUL62 14JUL62 05OCT62 08OCT62 T I N L
32 AZ-TX 19JUL63 28AUG63 28AUG63 06MAR64 ~~~~~~~~~~~ V T N L

26 BA-WS 06OCT62 1-i~)CT62 ******* 27OCT62 31OCT62 T I V I
24 BB— PA 10AUG62 16AUG62 ~~~~~~ 05OCT62 06OCT62 T T Y L
28 BD-PA 14DEC62 22DEC62 ******* 21MAR63 24MAR63 T T V L
15 BE—FL 12SEP65 07OCT65 17OCT65 - 16JAN67 23JAN67 V T V S
54 BE-FL 12JAN68 17JAN68 17JAN68 19JAN68 20JAN68 V I N 6 PORT SYS
54 BE-FL 15AUG69 21AUG69 21AUG69 10OCT69 11OCT69 I T V G PORT SYS
54 Be— FL 17SEP71 23SEP71 23SEP71 09NOV71 10NOV71 T I N G PORT SYS
54 BE-FL 30APR73 07MAY73 07MAY73 22MAY73 23MAY73 I T N 6 PORT SYS
34 BF—C L 22DEC61 08JAN62 08JAN62 23APR62 25APR62 V T Y L
32 BF— CL 05APR63 19APR63 ******* 09JUL63 16JUL63 V I N L
34 BF-CL 07OCT6 1 28OCT61 28OCT61 06NOV61 09NOV61 V T Y L
58 BF-CL 09APR68 15APR68 15APR68 26APR68 29APR68 V T N C PORT SYS
18 BG-1-IE 21OCT61 04NOV61 04 NOV61 01AUG62 08AUG62 V P V S
53 BH—VK 08OCT65 16OCT65 16OCT65 15NOV65 16NOV65 I I N G PORT SYS
50 BH-VK 13AUG68 20AUG68 20AUG68 09SEP68 10SEP68 V T N G PORT SYS
19 BI—VA 30OCT62 07NOV62 12NOV62 12DEC62 17DEC62 T T V L
24 BK-AR 02JUL62 06JUL62 ******* 11JUL62 12JUL62 T I N L
22 BK-AR 03FEB63 12FEB63 02APR63 10APR63 12APR63 V I V L
15 BL-WV 04NOV61 13DEC61 13DEC61 23JUL65 03AU665 V P V S
50 RI-WV 26MAY66 31MAY66 31MAY66 03JUN66 03JUN66 V T N 6 PORT SYS
07 RN-TX 27DEC61 20JAN62 20JAN62 15FEB62 18FEB62 V T Y S
53 BO-AL 01DEC65 02DEC65 07DEC65 13DEC65 14DEC65 T T N G PORT SYS
37 BP-CL 03APR63 16APR63 16APR63 18JUL63 25JUL63 V T N I

~50 BP-CL 26AUG66 27AUG66 ******* 09SEP66 10SEP66 V T N 6 PORT SYS
53 BP-CL 08APR68 13APR68 13APR68 26APR68 28APR68 V T N G PORT SYS
55 BP-CL 15AUG69 29AUG69 29AUG69 10OCT69 11OCT69 T I N C PORT SYS
59 BP-CL 29APR73 08MAY73 08MAY73 22MAY73 23MAY73 T I N G PORT SYS
53 BQ-AK 29JUN67 06JUL67 ******* 10SEP67 11SEP67 T T V C PORT SYS
24 BR-PA 17DEC62 30DEC62 17APR63 23JUL65 03AUG65 V P V I
16 BS-MA 13OCT67 28OCT67 28OCT67 10DEC67 14DEC67 V P V S
03 BU- QB 20JUL62 24JUL62 ******* 05OCT62 07OCT62 I T N S
28 By-P A 01NOV62 08NOV62 ******* 12DEC62 14DEC62 I I V L
28 BX— UT 21JUL63 08AUG63 31AUG63 18MAR64 21MAR64 V T N L
59 BV- IO 15AUG69 28AUG69 26AUG69 10OCT69 11OCT69 I T N C PORT SYS

55 CC-W A 28OCT67 09NOV67 08NOV67 29JUL68 30JUL68 M T V G PORT SYS
05 CE-WA 09OCT62 15OCT62 *****~~~ 27OCT62 02NOV62 T T N S
26 CF-WS 31OCT62 04NOV62 ******* 12DEC62 17DEC62 T T V L
19 CG—VA 27MAY62 01JUN62 ******* 28JUN62 30JUN62 T T V L
26 CC-V A 27MAY65 10JUN65 15JUN65 23JUL65 30JUL65 V T V L
51 CH—MT 04OCT65 22OCT65 22OCT65 09NOV65 12NOV65 T T N C PORT SYS

— 
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~~IS PAG~E I-S BEST QUALITY P A ~~~GA~Lp
~~~4 QqPYFU~2~IS1j~~ IlO1~~ Q _____

ARRIVAL OPERATIONAL DATE SITE DEPARTURE SPEC OP
TEAM DATE SP IP CLO SED DATE I S P I STATUS

54 CM—MT 15DEC66 SETUP INCOMP 20DEC66 22DEC66 T I N G PORT SYS
1 9 Cl-VA 09OCT62 15OCT62 ~~~~~~~~~~~ 27OCT 62 30OCT62 I I N I
37 CK—BC 19JUL62 22JUL62 ~~~~~ 05OCT62 08OCT62 I T N I
55 CL-ID 21MAY66 23MAY66 ~~~~~ 24MAY66 24MAY6 6 M I N 6 PORT SYS
26 CN-WS 08MAY62 10MAY62 ~~~~ 28JUN 62 01JUL 62 V I V L
21 CO-SD 30JUN62 06JUL62 ******* 11JUL62 12JUL62 I I V I
33 CP-CL 14SEP61 10OCT61 10OCT61 01MAR64 05MAR64 V P V I

CP-CL 07OCT65 26OCT65 26OCT65 13NOV65 17NOV65 V I Y S
55 CP-CL 23FEB66 26FEB66 01MAR66 12MAR66 1 3MAR66 V T N 6 PORT SYS
16 CP-CI 10JUL67 01AUG67 01AUG67 06AUG67 09AUG67 V P V S
51 CP-CL 07APR68 18APR68 18APR68 26APR68 28APR68 V T N G PORT SYS
57 CPO 09FEB75 14MAR75 14MAR75 28JUL76 31JUL76 V P V J—G PORT SVS
54 CQ—NV 27OCT67 01NOV67 01NOV67 10DEC67 11DEC67 N I N 6 PORT SVS
37 CR-NB 14OCT65 26OCT65 01NOV65 14OCT66 21OCT66 V V I
53 CR2NB 14AUG69 22AUG69 22AUG69 10OCT69 11OCT69 T I V C PORT SVS
60 CR2NB 1 7SEP71 26SEP71 26SEP71 09NOV71 10NOV71 I I V 6 PORT SYS
53 CR2NB 29APR73 05MAY73 05MAY73 22MAY73 23MAY73 T I V 6 PORT SYS
27 CS—TN 21DEC62 01JAN63 ~~~~~ 21MAR 63 26MAR63 I I Y L
22 CT—OK 1 2JUL62 - 14JUL62 ~~~~~ 05OCT62 06OCT62 T T V I
07 CU—NV 24JUL63 09SEP63 10SEP63 09MAR64 13MAR64 V I N S
27 CV—TN 12JUL62 15JUL62 ~~~~~ 05OCT62 06OCT62 V T V L
07 CV—TN 17NOV61 25NOV61 25NOV61 20DEC61 22DEC61 V T V S
27 CW-AR 1 5NOV61 10DEC61 ~~~~ 16DEC61 26DEC61 V I V I
24 CW-AR 08MAY62 09MAY62 ~~~~~ 09JUN62 10JUN62 V I V I
32 CV_WY 30JUN62 06JUL62 ~~~~~ 11JUL62 12JUL62 I I N L

17 OH—NY 20OCT61 28OCT61 13NOV61 15NOV65 18NOV65 V P V S
17 DH-NV TRANSFD TO 1/6058 03JAN66
55 OH—NY 26MAY66 31MAY66 31MAY66 03JUN66 03JUN66 V I N 6 PORT SYS
50 01-MA 20MAY66 23MAY66 ******* 24MAY66 24MAY66 V I N 6 PORT SVS
21 DL—SD 18DEC62 28DEC62 ******* 21MAR63 24MAR63 I I N I
28 OP—NY 02JUL62 07JUL62 ******* 17JUL62 20JUL62 T T N I
12 OR—CO 11SEP61 01OCT61 1 7OCT61 30DEC64 ******* V P V S
12 DR—CO TRANSFD TO USGS on 30DEC64
27 DU—OK 24JUL63 14AUG63 10SEP63 09MAR64 12MAR64 V T V L
31 DV—CL 29DEC61 20JAN62 ******* 23APR62 28APR62 M I N I

08 EB-MI 28JUN63 06AUG63 06AUG63 12AUG64 1 7AUG64 V T S
50 ED—MI 01DEC65 02DEC65 08DEC65 13DEC65 14DEC65 I I C PORT SVS
27 EF—TX 27DEC61 25JAN62 ******* 03MAY62 05MAY62 V L
23 EK—NV 24OCT63 11NOV63 07DEC63 02NOV64 09NOV64 V L 11JAN64DW
37 El_ —WA 21MAY62 28MAY62 ******* 28JUN62 30JUN62 T I
50 EM—KA 1 3SEP65 14SEP65 ******* 16SEP65 17SEP65 T G PORT SYS
52 EN—MO 12SEP 65 15SEP 65 ******* 16SEP65 17SEP 65 V 6 PORT SYS
21 rN_NO 14OCT65 25OCT65 11NOV65 25FEB66 03MAR66 V I
56 EO2IX 12MAR68 15MAR68 ~~~~~ 26MAR68 26MAR68 V 6 PORT SYS
26 EP—TX 27DEC61 15JAN62 ******* 04MAY62 05MAY62 V L
50 ER300 THROUGH ER304 03JUL66 THROUGH 29JUL66 T 6 EARLYRISE
50 ER306 THROUGH ER319 03JUL66 THROUGH 29JUL66 1 6 EARLYR ISE
** ER2O1 THROUGH ER242 03JUL 66 THROUG H 29JUL 66 I C EARL Y R I SE
54 ER120 THROUGH ER1O1 04JUL66 THROUGH 29JUL66 T 6 EARLVRISE
03 ES—ON 31OCT62 12NOV62 ******* 07DEC62 10DEC62 T S
09 EU—Al 21JUN63 02JUL63 19AUG63 22OCT64 24OCT64 V S
09 EU-AL TRANSFD TO USCGS ON 02FEB65
38 EU2AL 26OCT66 12NOV66 12NOV66 16JAN67 31JAN67 V P V S
58 EU2AL 14AUG69 27AUG69 27AUG69 10OCT69 11OCT69 I I V 6 PORT SYS
23 EW—IS 14JUN63 28JUN63 17JUL63 13SEP63 24SEP63 B T N I 28JUN630W
05 EY-NV 05APR63 21APR63 ******* 10JUN63 16JUN63 V I N S
54 EY-NV 15APR68 19APR68 19APR68 26APR68 27APR68 V I N 6 PORT SYS
50 EY2NV 24FEB 66 01MAR66 ******* 12MAR66 13MAR66 V I N C PORT SYS

51 FA-NV 28MAY77 03JUN77 ******* 30SEP77 30SEP77 I I N 6 PORT SYS
36 FR-AK 05AUG68 03SEP68 10OCT68 10OCT69 01MAY70 V I V S A1.PA TX
36 FB2AK 01MAY70 ******* 09JUN70 14JUN71 ~~~~~~~~~ V I N - ALPA TX
36 FB2AK TRAN SFD TO UNIV ALA SKA
53 FM-PM 06NOV66 14NOV66 14NOV66 20DEC66 22DEC66 T T N C PORT SYS
36 FK-CO 04OCT66 17NOV66 1 7NOV66 26JUN67 06JUL67 V I V I SILO
26 FL—BC 12SEP65 22OCT65 22OCT65 1 5NOV65 19NOV65 V T N L
26 FL—BC TRANSFO TO WFO ON 25NOV65
51 FL-BC 21AUG68 30AUG68 30AUG68 09SEP68 10SEP68 V I N C PORT SVS
02 FM—UT 12SEP61 07OCT61 ******* 10JUN63 14JUN63 V P V S
52 FM—UT 22FEB66 02MAR66 02MAR66 12MAR66 1 3MAR66 V I N 6 PORT SVS
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39 FM-WV 1 7APR64 04MAY64 ******* 28AUG64 01SEP64 V I V S 23MAY64 DW
39 FM—WV 14MAY65 03JUN65 27OCT65 12NOV65 19NOV65 V I V S O3JUN65DW
56 FM—WV 24MAR75 27MAY75 27MAY75 28JUL76 16AUG76 W P V K—S PORT SYS
16 FO-TX 22MAY64 21JUN64 ******* 12APR65 19APR65 V I V S 3DJUN64DW
05 FR-MA 24JUN63 07JUL63 07JUL63 05AUG64 08AUG64 V I V S
20 FS—AZ 11SEP61 14OCT61 14OCT61 12MAY63 16MAY63 V P N I
51 FS—AZ 22FEB66 27FEB66 01MAR66 12MAR66 14MAR66 V I N 6 PORT SVS
39 FT—BC 02NOV62 16NOV62 ******* 09DEC62 17DEC62 I I N I
56 GA-TX 08OCT68 16OCT68 18OCT68 23APR69 23APR69 V I N C PORT SYS
60 GA-TX 11OCT68 ******* 25OCT68 23APR69 23APR69 V T N — PORT SYS
60 GA-TX 07JAN70 23MAR70 1 3MAR70 11AUG70 11AUG70 V I V G PORT SYS
59 GA3TX 01OCT71 01OCT 71 ******* 10NOV71 10NOV71 T T V — PORT SYS
53 GB-NM 27MAY77 29MAY77 ******* 1 1 V 6 PORT SYS
05 GC-WA 03NOV62 08NOV62 ******* 12DEC62 03JAN63 T I N S
19 GO-VA 19JUL62 21JUL62 ******* 05OCT62 09OCT62 I I V I
37 GE-AZ 29MAR64 09APR64 09APR64 04OCT65 07OCT65 V T N I
37 GF-NV 25JAN63 08FEB63 ******* 29MAR63 02APR63 M I N I
34 GG-GR 21JUN63 20AUG63 04SEP63 02MAR65 * * * ~~~ V I N I 2OAUG63AR
34 GG-GR TRANSFD TO DSR ON 02MAR65
50 GM-MS 14AUG69 22AUG69 22AUG69 10OCT69 11OCT69 T I V C PORT SYS
02 61-MA 25JUN63 17JUL63 14AUG63 05AUG64 08AUG64 V I V S
03 GL—TX 07JUN72 ******* ~~~~~~~~~~~ ~~~~~~~~~~~ 04MAY73 STANDBY
03 GL-TX 31AUG70 ******* ~~~~~ ~~~~~ 08JAN71 STAN DBY
28 61-TX 1 7AUG71 (STANDBY)
28 GL-TX TRANSFO TO SMU 08MAY74
56 GI—IX 17JAN68 19JAN68 19JAN68 19JAN68 19JAN68 V I N C TEST SITE
30 GM-CU 09SEP63 19NOV63 14JAN64 03MAR64 05MAR64 V I V S 26N0V63DW
09 GM-NM 02JAN62 08JAN62 ******* 15FEB62 17FEB62 V I N S
32 GO—NB 17DEC62 28DEC62 ******* 21MAR63 24MAR63 I I V I
06 GP-IIN 12AUG64 02SEP64 18SEP64 01DEC64 ******* V I V S
06 GP—rlN TRANSFD TO USGS ON 15DEC64
54 GP•2TX 16MAY67 19MAY67 19MAY67 23MAY67 23MAY67 I T N G PORT SYS
55 GR1TX 16MAY67 19MAY67 19MAY67 23MAY67 23MAY67 I T N 6 PORT SVS
28 GT—PA 22MAY62 31MAY62 ******* 28JUN62 30JUN62 V I V I
31 GV-IX 18MAY62 02JUN62 02JUN62 31DEC65 ******* V P V I 28JUN62DW
31 GV-IX TRANSFD TO VT/5O51 ON 31DEC65
26 GY—MN 02JUL62 05JUL62 ******* 11JUL62 12JUL62 I I N I
57 GZ-OH 1 7AUG69 23AUG69 23AUG69 10OCT69 11OCT69 I I V G PORT SYS

16 HB—OK 23OCT61 09NOV61 ******* 10APR63 1 3APR63 V I V S DW
39 MD—PA 03SEP64 25SEP64 24NOV64 25JAN65 02FEB65 V I N S 255EP640W
26 HE—TX 02JUL63 25JUL63 ******* 16MAR64 20MAR64 V 1 V I O9AUG63DW
06 MM-ND 28JUN63 22JUL63 22JUL63 05AUG64 08AUG64 V I V S
51 HH2ND 2 1MAY66 23MAY66 31MAY66 03JUN66 03JUN66 1 1 N C PORT SYS
32 HK-WV 12JUL62 17JUL62 ~~~~~~~~ 05OCT62 08OCT62 I T N I
01 HI-ID 04OCT61 14OCT61 24OCT61 07MAR64 08MAR64 N P V I
01 HL2ID 09MAR64 29MAR64 29MAR64 23JUL65 30JUL65 N P V I
01 HI2ID 14SEP65 07OCT65 07OCT65 15NOV65 18NOV65 N I V I
01 HL2ID TRANSFD 10 1/6058 03JAN66
38 HL2ID 1 5JUL67 09AUG67 09AUG67 10DEC67 20DEC67 N P V S
57 HL2ID 21AUG68 27AUG68 27AUG68 09SEP68 10SEP68 M I N C PORT SYS
39 MM-BC 20JUL62 26JUL62 ~~~~~~~~~~~ 05OCT62 16OCT62 T I N L
18 NM-ME 09AUG62 22AUG62 23AUG62 06SEP66 ******* V P V S
18 MN-ME TRANSFD OUT OF PROGRAM 06SEP66
30 MN-ME 30SEP66 21OCT66 25OCT66 04FEB71 10FEB71 V P V S
30 RN-ME TRANSFD TO DEVELCO INC 23AUG71
55 MU—ME 18SEP71 27SEP71 27SEP71 10NOV71 11NOV71 T 1 V G PORT SYS
55 HIl—ME 27APR73 10MAY73 10MAY73 22MAY73 23MAY73 T I V G PORT SYS
58 MN—ME 05FEB75 20FEB75 20FEB75 11DEC75 11DEC75 T P V 6 PORT SYS
58 MN-ME 11DEC75 11DEC75 11DEC75 I P V KS PORT SYS
21 HR-AZ 19JUN64 10JUL64 10JUL64 04OCT65 07OCT65 V T N I
32 HS-NB 08MAY62 09MAY62 *****~~~ 28JUN62 30JUN62 V 1 V I
26 HI-MN 31JUL62 02AUG62 ~~~~~ 05OCT62 06OCT62 I T N L
23 HV-MA 30SEP65 25OCT65 25OCT65 31DEC65 12JAN66 V T V I
23 MV -MA TRANSFD TO CORPS ENGRS 17JAN66
37 MV-M A 10JUL67 03AUG67 03AUG67 10DEC67 15DEC67 V P V I
58 HV-MA 21AUG68 30AUG68 30AUG68 09SEP68 10SEP68 V I N C PORT SYS
22 MU—IS 24MAY63 24JUL63 07SEP63 22OCT64 07DEC64 V I V I 24JUL63AR
22 MW-IS TRANSFD TO USGS ON 07JAN65
23 HV-MA 09NOV64 30NOV64 30NOV64 19SEP65 28SEP65 V P V I 16JAN65DW

52 IC-GI 24JUN66 06JUL66 29APR67 28AUG67 02SEP67 I T N C PORT SY S
22 1K-AR 01NOV62 10NOV62 ****~~~~ 13DEC62 14DEC62 I T V I

L
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~9 iL-IT IF(I ~ti4 t - F [ C -4 12FEB64 23NOV64 27NOV64 V I V I
2 3  fl- LA ~RAN SFn TO 1/5003 ON 30NOV64
j l  il-LA 2-~U~~T11- 16NOV66 16NOV66 16JAN67 24JAN67 V P V I
09 31, - I S  )911AR62 31MAR62 ******* 02AUG62 SEP62 B I V S

Ill-fl:, 2JUL62 13JUL62 ******* 30JUL62 31JUL62 I I N I
33 JP-A T 13OCT65 I3UCT bS 23OCT65 14SEP66 23SEP66 V I N I

~,o IP-~ T ~uGcr: 2 A I  ut-u 29AUG68 09SEP68 10SEP68 V T N C PORT SVS
Ju •~~

- - - ;  -;~~~R64 3UI Akt, 4 30MAR64 04OCT65 08OCT65 V I V L 19JAN6SAR
! S T  1 ~uVCt 11DEC 61 ******* 19DEC61 22DEC61 V I V S
l~ - t i  f l7 MAY 62 I U T I A Y 6 2  ******* 28JUN62 02JUL62 V I V I

It il - T x  ~ 0TiA R64 04APR64 29APR64 11AUG64 SEP64 V 1 V L O6APR64DW

i~~ ~ -flu 2-lS[Pb5 11OCT65 27OCT65 16JAN67 22JAN67 V I V S
Ii u0-~I - -23 PR63 19APR63 20APR63 11JUL63 22JUL63 V I N L

- I - -  - u,PR61 10APR60 1APR6 8 26APR68 27APR68 V I N C PORT SYS
41-IARG4 uIAPR64 04APR64 18JUN64 19JUN64 V I N I

‘1 ‘ f l - i l  I APR( 3 29APR63 29APR63 10JUL63 16JUL63 V I N I
>1 - - 1 1 tIll Lt~3 1 ‘IJANb4 1 4JAN64 21MAR64 27MAR64 V I N L

fl - L .11 866 25FEB66 25FEB66 12I1AR66 13MAR66 V I N G PORT SYS

~L I APuU~ - 1~ -tl1kI,fl 1 5APR68 26APR68 28APR68 B I N C PORT SYS
11 - - -- 7 i i NOV61 ll- )31LU1 211)[C61 31OCT69 ******* V I N I
1 0 — l I IkANSIi TO AFWL ON 19DEC69

~ I 0 • : T 1~~ FP /1 ~1- S [Pi1 26SEP11 09NOV71 11NOV71 V I N C PORT SYS
- 1 - , , 1 1 0 1 /  - JAtli O (STRAIN) 24APR70 ******* M I N - PORT SIR

~~~~~~~~~~~ ? - l A iG1() (STRAIN ) 3131-UI * * * * * * *  M I N — PORT SIR
- - I - , 7PANSII) ID U N iV  NEVADA 18OCT71

~~,- - - 1  - OCT65 lIlt tuS 1 3OCT65 15NOV65 16NOV65 B I N S PORT SYS
11AL ~~1 - ,  ~~- -kI i ~ 26AUG60 u~ SFP6Il 10SEP68 PORT SYS

C - iA 1DEC65 11301 CbS 10DEC15 13DEC65 14DEC65 T I N 5 PORT SVS
03 I - - .11 1 131 - 51 -I 133 01-2 ~~~ 20JuN62 01JUL62 I I N S
25 LI- fl I 5101- 1 2 1SEP61 30SEP61 23JUL65 30JUL65 M P V I
15 CC-NM I 15[P6~ 23LP 65 28SEP65 15NOV65 27NOV65 H I V I
2- N -- :ti T N / O S l O  10 1/6058 03JAN66
15 1 - ‘/ 1 - 1  ,t-~ I .  A ( - Gbi  02AUG61 16JUL69 ~~~~~~ N P V S
V N- il: 01SEP19 01SEP69 16SEP69 ******* M I V S
I I - ‘33 ~~~~~ * I t - S I  Pt- N 26SEP69 10OCT69 ******* N I V S
15 LV -1 - 1 I NANSI 0 TO AIWE ON 22DEC69
15 L u- t i - :  I 3IIAP/O 13MAR10 26MAR10 ******* M T V S

II -flO - M A P ,’ i 1&~ltA It10 1 A-l A N/U 26MAR10 29MAR70 N I N 6 PORT SYS
58 Lb—Nf l Iu,tP ii  2/SIP/i 21SEP71 10NOV11 11NOV71 M I N G PORT SYS
~1 Lu- ,M 29APR73 12110k/i 0t1I-Il’tY73 22MAY73 23MAY73 M T V G PORT SVS
55 I.l~~~-Y 11;~ 11 ( 53-I-  1 111151-C 1 5NOV66 03DEC66 04DEC66 I T N C PORT SYS
55 L~- -~lS 1:3 ,113 - I  19JAN69 19JAN69 02FEB69 04FEB69 I I N C PORT SYS
51 LU-I-IS 09A PR70 11APR10 11APR10 22APR70 23APR70 I I N G PORT SYS
sO L I-li IS 1 ~ JANb9 1; -JA N69 I 8JAN69 02111169 03FEB69 T I N C PORT SYS

I itS 11APR/0 14APR10 4APR70 22APR10 13APR70 I T N G PORT SYS
51 LII (ItS I. l~ - t1t N IAfO N 12JAN69 02FEB69 03FEB69 I I N C PORT S”S
55 t I N  0 / A r k / u  U’IAPI11O 09APR70 22APR70 23APR70 T I N C PORT SYS
27 LI-T I) 31-OCT62 1 /OCT 6 2 ~~~~~ 27OCT62 01NOV62 I I V I
17 EI;-~u (5MA R64 02APR64 04APR64 04OCT65 07OCT65 V I V S

54 II -MS 02NOV66 1400 V66 14NOV6 6 03DEC66 04DEC66 I I N G PORT SYS
511 LI -I-IS I 2JA N69 1 1JAN69 1 1JAN69 02FEB69 03FEB69 I I N G PORT SYS
~- LI -ItS 04APR/0 (9AP R70 1 2APR / 0 22APR70 23APR70 I I N G PORT SYS
fl I 0-02 05MAY62 09MAY62 ““~~~~~ 14MAY62 17MAY62 V I N I

1- A  11NOV6 1 2500V61 30NOV61 20DEC61 21DEC61 V I N I
51 I - ‘I 100T6I 07I10V67 l / l I l)V 6 /  10DEC67 11DEC67 N I N 6 PORT SYS
09 L( l - )V 11FEB63 23FEB63 ISI-1AR63 29MAR63 01APR63 I I N S

LF’ -I~ 15NOV6 1 27NOV6 1 ~~~ 161-1AY62 19MAY62 V T V I
1) V-OH 12AUG63 27SEP13 21OCT63 22MAR65 28MAR65 N I V S
14 Li-Ill1 T RA I4S FI) TI) Al IAC 011 09APR65
Si Li-il 12DEC66 1 / I L  ISo 11DEC66 20DEC66 21DEC66 N T V 6 PORT SYS
53 IS-OH 15JA 56 ~ 1NJAN6o 1NJAN1 - , 19JAN60 19JAN68 N I N C PORT SYS
24 IT—PA 31NOV 11? 18NOV62 ***~~~~ 12DEC62 17 UEC62 T I N I
~2 LU-MS 12JAn69 16JAN69 1 1JAN69 02FEB69 03FEB69 I I N 6 PORT SYS
53 1 I; -TTS l)4AP R7I) i API17A 07AP R70 22APR10 23APR70 I T N C PORT SVS
19 L V- • L h  143- t l6 .1 3’ 11 0( 3 14A UG63 30JAN64 01FEB64 V I V L
52 -~ i, -N)l T c/  111 iuVi, I 10NOV67 10DEC67 13DEC67 V I N 6 PORT SVS
19 L;- u~ i1J~ 01- I 12SEP63 26OCT63 ~~~~~~~~~~~ ******* V I N J 19SEP63AR
19 2 - L ,V : ANSFI I  TO OSR ON 15FEB65
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51 MB-MS 08NOV66 15NOV66 15NOV66 06DEC66 07DEC66 I I N G PORT SYS
57 MB-MS 12JAN69 15JAN69 17JAN69 02FEB69 03FEB69 I I N 6 PORT SV S
56 MB-MS 04APR 70 09APR70 10APR70 22APR70 23APR70 I I N G PORT SYS
21 NC-SD 08MAY62 09MAY62 ******* 28JUN62 30JUN62 V I V I
39 ME-BC 04JUL62 07JUL62 ******* 17JUL62 19JUL62 I I N I
26 MF-WS 17DEC62 22DEC62 ******* 01APR63 01APR63 I I V I
32 MM—NB 08OCT62 15OCT62 ******* 2 7OCT62 29OCT62 I I N I
03 MKT 04MAY73 ******* 23MAY73 31JAN75 14JUN75 B P V C SPEC 1ST
50 ML1CL 20AUG66 22AUG66 ******* 26AUG66 26AUG66 I I N C PORT SYS
51 MI3CL 21AUG66 25AUG66 ******* 09SEP66 10SEP66 I I N 6 PORT SYS

• 54 ML4CL 20AUG66 23AUG66 ******* 09SEP66 10SEP66 I I N C PORT SYS
55 ML2CL 2 1AUG66 24AUG66 ******* 09SEP66 10SEP66 T T N C PORT SYS
23 MI— NM 04NOV61 15DEC61 ******* 16FEB62 17FEB62 M I V S
14 t’V1—TN 15OCT61 17DEC61 ~~~~ 01APR63 08APR63 V P Y S
35 MN-NV 12SEP61 19SEP61 10OCT61 15JAN69 02FEB69 N P V L
33 MO-ID 27SEP66 17NOV66 17 NOV66 26JUN67 02JUL67 V I V I SILO
13 lIP-AR 02OCT61 20NOV61 20NOV61 03JUN63 04JUN63 V P V S
24 MR-PA 06OCT62 11OCT62 ******* 27OCT62 31OCT62 T I V I
28 MS—PA 20JUL62 24JUL62 ~~~~~ 27JUL62 29JUL62 1 1 N I
05 MU-WA 18SEP62 26SEP62 ******* 05OCT62 09OCT62 I T N S
36 MV-CL 06OCT61 22OCT61 18OCT61 10MAR64 14MAR64 V P Y I
54 MV-Cl 23FEB66 01MAR66 01MAR66 12MAR66 13MAR66 V I N S PORT SYS
03 MW—ON 08OCT62 11OCT62 ******* 27OCT62 29OCT62 1 1 V S
27 MX—TN 01NOV62 14NOV62 27NOV62 12DEC62 19DEC62 I I Y I
24 MV-AR 12JUL62 16JUL62 ******* 03AUG62 07AUG62 I I V I
22 HZ-AR 14DEC62 20DEC62 30JAN63 31JAN63 02FEB63 I I V I

09 NO-CL 02APR63 17APR63 17APR63 07JUN63 12JUN63 N 1 N S
56 ND-CL 07APR68 11APR68 11APR68 26APR68 27APR68 M I N C PORT SYS
10 NG-WS 20OCT61 19NOV61 ~~~~~~ 26MAY62 29MAY62 V P Y S
10 NG—WS 07OCT62 13OCT62 ~~~~~~ 14JUN63 21JUN63 V P V S AR
28 NI-AZ 21MAR64 31MAR64 31MAR64 25JAN65 28JAN65 V I N I
28 NL2AZ 28JAN65 10FEB65 24FEB65 04OCT65 07OCT65 V I V I
13 NP— NT 27JUN63 11JUL63 23AUG63 10JUL70 DISPOSED T I N J 22Jul70
57 NT-NV 23AUG76 26AUG76 ******* 01APR77 01APR77 T I y C PORT SYS
56 NI2NV 04SEP76 10SEP76 ******* 01APR77 01APR77 T I V 6 PORT SYS

05 OA- IS 17MAR62 30MAR62 ~~~~~~~~ 03AUG62 10AUG62 B I V S
09 OA— IS 22SEP62 29SEP62 ~~~~~~ 05NOV62 01DEC62 B I V S
- OB-NV 18FEB70 27FEB70 (STRAIN) 05MAY70 ******* M I N - PORT SIR
- 08—NV ******* 25AUG70 (STRAIN) 31JUL71 ******* N I N - PORT SIR
— 08-NV TRANSFD TO UNIV NEVADA 18OCT71
60 OB2NV 12AUG76 16AUG76 ~~~~~ 1 1 V C
60 OB3NV F1AP R77 20APR77 ******* 3PZ OUT RIG
20 00-NW 18JUN63 13AUG63 23OCT63 01APR65 ******* V I N I 13AUG63AR
20 00-NW TRANSFO TO OSR ON 01APR65
16 OR-FL 24APR63 14MAY63 ******* 15SEP63 18SEP63 V I N S 14MAV63DW

27 PB—T N 02JUL62 06JUL62 ******* 11JUL62 12JUL62 I I V I
50 PC-MS 08NOV66 12NOV66 12NOV66 06DEC66 07DEC66 I I N 6 PORT SYS
54 PC—MS 12JAN69 15JAN69 15JAN69 02FEB69 03FEB69 I I N 6 PORT SYS
52 PC—MS 04APR70 10APR70 10APR70 22APR70 23APR70 I I N C PORT SYS
37 PD—BC 02JUL62 06JUL62 ~~~~~ 17JUL62 18JUL62 I I N I
19 PE-WV 01JUL62 06JUL62 ~~~~~ 17JUL62 18JUL62 I I V I
03 PF-MI 13DEC62 03JAN63 ******* 17JUN63 17JUN63 I I V S
37 PG—BC 21NOV62 07DEC62 ******* 07DEC62 18DEC62 I T N I
28 PG-BC 15OCT65 26OCT65 01NOV65 11SEP68 ~~~~~~ V I N I
28 PG2BC 23SEP68 05OCT68 05OCT68 17AUG70 28AUG70 B I N S
52 PG2BC 15SEP71 25SEP71 25SEP71 09NOV71 12NOV71 B I V C PORT SYS
58 PG2BC 29APR 73 O41-1AY73 04MAY73 22MAY73 23MAY73 B I V C PORT SYS
35 PH-NV 11AUG69 15SEP69 ACCMTR 10OCT69 ******* I I N - JORUVI ARC
8 PH2NV 11AUG69 15SEP69 ACCMTR 10OCT69 ******* I I N - JORUM ARC

35 PH3TIV 27FEB70 18MAR70 ACCMTR 07APR70 ******* I I N - MMDLV ARC
35 PH3 NV TRANS FD 10 UNIV CALIF 25AUG71
8 PH4IIV 27FEB70 18MAR70 (ACCMTR ) 07APR70 ******* I I N - HNDLY ARC

08 PH 4N V TRANS FD 10 UNIV CALIF 25AUG71
33 PH-WA 14OCT67 08NOV67 08NOV67 10DEC67 14DEC67 V P V I
16 P1-WY 09JAN64 22JAN64 11MAR64 29APR64 15MAY64 V I Y S 21JAN64DW
39 PI2WY 09FEB65 01MAR65 ~~~~~ 26APR65 03MAY65 V I V S 27FEB65DW
60 PJ-PA 15AUG69 29AUG69 29AUG69 10OCT69 11OCT69 I I N C PORT SVS
39 PK-OR 24MAY62 06JUN62 **~~**** 28JUN62 02JUL62 I I N I
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04 P11-WY 03OCT6 1 25NOV61 25NOV61 10JUL63 17JUL63 V P V S
37 P0— TX 15NOV61 09DEC61 ******* 20DEC61 21DEC61 V I V I
53 PQ-ID 29OCT67 07NOV67 07NOV67 10DEC67 11DEC67 B I N G PORT SYS
07 PR-IS 10MAR62 06APR62 ~~~~~~ 03AUG6 2 ******* B I N S
07 PR-IS *****~~~ 30SEP62 ******* 04NOV62 01DEC62 B I N S
40 P1-OR 04JAN62 26JAN6 2 26JAN62 29JUL63 06AUG63 V I V I
50 PU-MS 25FEB65 26FEB65 01MAR65 03MAR65 04MAR65 I I N S PORT SVS
24 PV—AR 10JUN62 15JUN62 *****~~~ 28JUN62 30JUN62 I I V I
51 PW—IL 29JUN66 29JUN66 ******* 30JUN66 30JUN66 I I N C PORT SVS
53 PVIAZ 18JAN67 ******* 26JAN67 06APR67 11APR67 I I N C PORT SYS
51 PY2AZ 18JAN67 ******* 27JAN67 06APR67 11APR67 I I N C PORT SVS
50 PY3AZ 18JAN67 ~~~~~ 27JAN67 06APR67 11APR67 I I N C PORT SVS
54 PY4AZ 18JAN6 7 ******* 01FEB67 ‘06APR67 11APR67 I I N G PORT SVS
55 PY5AZ 18JAN67 ******* 01FEB67 06APR67 11APR67 T I N G PORT SVS
39 PZ-PR 12AUG63 10SEP63 11JAN64 1 3MAR64 19MAR64 V I V S 1OSEP63D

- Qt1-NV 20JAN70 25JAN70 (STRAIN) 24APR70 ******* M I N - PORT SIR
— QM—NV ******* 30AUG70 (STRAIN) 31JUL71 ******* N I N — PORT SIR
- Q1I-NV IRANSFD TO UNIV CALIF 25AUG71

39 Qtl-BC 16OCT62 26OCT62 ******* 27OCT 62 01NOV62 I I N L

36 RG-SD 14OCT65 25OCT65 07NOV65 26SEP66 01OCT66 V I Y I
- RH-NV 15DEC69 29DEC69 (STRAIN) 01MAY70 ******* N I N - PORT SIR
- RH—NV ~~~~~~ 31AUG70 (STRA IN) 31JUL71 ******* N I N - PORT SIR
- RH-NV IRANSFD TO UN iV NEVADA 18OCT7 1

28 RH-NV 31AUG70 (STANDBY) VAN
28 RH—NV 09FEB7 1 21APR71 21APR71 02AUG71 13AUG71 V I N S SPEC TST
53 RI—MS 12JAN69 14JAN69 18JAN69 02FEB69 03FEB69 I I N S PORI SYS
50 RI-MS 13APR70 16APR70 16APR70 22APR70 23APR70 I I N C PORT SVS
03 RK-ON 21JUN63 12JUL63 17JUL63 17AUG70 26AUG70 V&B T N S
53 RK— ON 17SEP 71 24SEP71 24SEP71 09NOV71 10NOV71 B I N C PORI SYS
57 RK-ON 30APR73 08MAY73 08MAY73 22MAY 73 23MAY73 B I N 6 PORT SVS
59 RK-ON 03FEB7 5 10MAR75 10MAR75 B P N G PORT SVS
26 RL—W S 01APR63 10APR63 ~~~~~~ 13MAY63 15MAY63 I I V I
19 RN—WV 19DEC62 31DEC62 12MAR63 16MAY63 18MAY63 I I V I
55 RS—KY 01DEC65 03DEC65 11DEC65 13DEC65 14DEC65 I I N S PORT SYS
05 RT-NM 18NOV61 04DEC61 ~~~~~ 15FEB62 08MAR62 V I V S
04 RI-NM 18JUL63 14AUG63 14AUG63 22MAR65 27MAR65 V I V S
04 RI-NM TRANSFD TO AFTAC ON 09APR65
10 RY-NO 24JUN63 22JUL63 22JUL63 22MAR65 28MAR65 V I V S
10 RY-ND TRANSF D TO AFTAC ON 09APR65
54 RY-NO 21MAY66 23MAY66 29MAY66 03JUN66 03JUN66 V I N 6 PORT SYS

55 SA4TX 14APR67 17APR67 ******* 08MAY67 08MAY67 I I N C PORT SVS
50 SA 2TX 14APR67 16APR67 ******* 16MAY67 16MAY67 I I N G PORT SVS
55 SA2TX 09MAY67 09MAY67 ******* 15MAY67 16MAY67 I I N 6 PORT SYS
50 SA4TX 16MAY67 18MAY67 18MAY6 7 2 3MAY67 23MAY67 I I N C PORT SYS
08 SE—MN 20OCT61 24JAN62 ******* 19JUN63 25JUN63 V P V S
21 SF—AZ 04NOV61 03DEC61 ******* 03MAY62 05MAY62 V I V I
36 SC-AZ 17MAR64 06APR64 09APR64 04OCT65 08OCT65 V I N I
28 SM-PA 06OCT6 2 11OCT62 ******* 27OCT62 31OCT62 I I Y I
27 SI-BC 15OCT65 25OCT65 07NOV65 14OCT66 22OCT66 V I V I
60 SI-BC 21AUG68 26AUG68 29AUG68 09SEP68 10SEP68 V T N C PORT SYS
30 SJ-TX 05OCT61 11NOV61 ******* 08JUL63 11JUL63 V P V S
07 SJ-TX 13OCT65 26OCT65 11NOV65 15NOV65 18NOV65 V I Y S
07 SJ-TX TRANSFD TO 1/6058 03JAN66
21 S,J—TX 28~JIJN67 03AUG67 03AUG67 18SEP67 19SEP67 V P Y I
50 SJ-IX 12JAN68 16JAN68 16JAN68 19JAN68 19JAN68 V I N C PORT SVS
52 SJ-IX 15AUG69 21AUG69 21AUG69 10OCT69 11OCT69 V I N C PORT SYS
57 SJ—TX 17SEP71 23SEP71 23SEP71 09NOV7 1 12NOV71 V I N 6 PORT SYS
60 SJ—IX 01MAY73 08MAY73 08MAY73 22MAY73 23MAY73 I I N C PORT SYS
21 SK-TX 22JUL63 19AUG63 19AUG63 06MAR64 08MAR64 V I V I
32 SM— TX 16NOV61 06DEC61 ******* 20DEC61 24DEC61 V I V I
33 SN-AZ 07MAR64 29MAR64 29MAR64 04OCT65 06OCT65 V I N I
03 SO-Q8 04JUL62 06JUL62 ******* 1 7JUL62 19JUL62 I I N S
54 SP—IS 28JUN67 02JUL67 ******* 10SEP67 13SEP67 I I N 6 PORT SVS
51 SQ—IS 05JUL67 14JUL67 ******* 10SEP67 12SEP67 V I N C PORT SYS
39 SR-OR 02MAR63 19MAR63 ******* 03JUN63 07JUN63 I I N I
29 SS-IX 02OCT61 19OCT61 15OCT61 11JUN63 12JUN63 V P Y I. 



~~- ~~~
- - - - -

~~~~~~~~~~~~
- - - -  ~~

—— --~~~
--

~~~
- ----------- —----

THIS PAGE I-S BEST QUALITY P LCTiCA,B~~
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ARRIVAL OPERATIONAL DATE SITE DEPARTURE SPEC OP
TEAM DATE SP LP CLOSED DATE I S P I STATUS

07 SI-NV 19JAN63 30JAN63 15MAR63 29MAR63 01APR63 I I N S
51 ST1TX 14APR67 15APR67 19MAY67 23MAY67 23MAY67 I I N C PORT SYS
53 ST2TX 14APR67 16APR67 19MAY67 23MAY67 23MAY67 I I N G PORT SYS
54 ST4TX 14APR67 16APR67 ~~~~~~~~~~~ 16MAY67 16MAY67 I I N C PORT SYS
50 SU—VA 18JUN65 19JUN65 05JUL65 23JUL65 23JUL65 I I N S PORT SYS
22 SV—AZ 04NOV61 25NOV61 22DEC61 03MAY62 05MAY62 V I N I
08 SV2 QB 25AUG64 20SEP64 20SEP64 23JUL65 02AUG65 V I V S 2OSEP64AR
08 SV3 QB 15SEP65 13OCT65 13OCT65 09SEP68 13SEP68 V I V S
30 SW-MA 13SEP65 16OCT65 16OCT65 13SEP66 20SEP66 V I V S
21 SX-SD 29OCT62 09NOV62 14NOV62 12DEC62 18DEC62 I I V I
21 SY— SD 09OCT62 12OCT62 ******* 27OCT62 29OCT62 I I V I
09 SZ-NV 19DEC62 05JAN63 ******* 08FEB63 11FEB63 I I N S

24 IC—NM 06NOV6 1 20DEC61 20DEC61 03MAY62 05MAY62 V I Y I
37 TO-NM 02AUG63 22AUG63 26OCT63 26NOV63 09DEC63 V I N I
52 IE-GI 28SEP65 12OCT65 12OCT65 15NOV65 17NOV65 I I N P PORT SYS
55 TE-GL 11DEC66 18DEC66 18DEC66 20DEC66 24DEC66 B I V C PORT SYS
34 IF—CL 26APR62 23MAY62 23MAY62 12MAY63 15MAY63 V P V I

— IF—CL 07OCT65 240CI65 24OCT65 13NOV65 30NOV65 V I V S
23 IS—IS 10APR62 30APR62 ~~~~~ 04AUG62 ******* V I N S
23 IC-IS ~~~~~~ 30SEP62 ******* 04NOV62 01DEC62 V I N S
- TI-NV 05JAN70 07JAN70 (STRAIN) 24APR70 ******* I 1 14 - PORT SIR
- TI-NV ******* 27AUG70 (STRAIN) 31JUL71 ******* I I N - PORT SIR
— T I—N V IRANSFD 10 UNIV NEVADA 18OCT71
40 1K-WA 08AUG63 21AUG63 30AUG63 17MAY64 23MAY64 V I V I
21 TI—WV 09OCT67 08NOV67 08NOV67 10DEC67 20DEC67 V P V S
32 IN—CL 02JAN62 01FEB62 ******* 03MAY62 04MAY62 N I V I
39 10—OK 15NOV61 20NOV61 ~~~~ 18DEC61 24DEC61 V I V I
22 TO—OK 07MAY62 09MAY62 ~~~~~~~~~~~ 09JUN62 10JUN62 V I Y I
31 IP-NV 13NOV61 06DEC61 ******* 16DEC61 29DEC61 V I N L
52 IQ-MS 13MAY77 03JUN77 ******~~ I I N G PORT SYS
26 IS—ND 10SEP64 02OCT64 ~~~~~~~~~~~ 14MAY65 21MAY65 V I V I O2 OCT64 OW
28 lU—PA 29JUL62 02AUG62 ******* 05OCT62 06OCT62 I I V I

39 UK—OR 09JAN63 08FEB63 **,~ **~~~ 01MAR63 02MAR63 I I N I

03 VN—UT 03OCT6 1 20OCT61 ~~~~~~~~ 01JUN62 03JUN62 V I V S
05 VO—l O 1 7AUG64 01SEP64 18SEP64 22MAR65 31MAR65 V I V S
05 VO—JO IRANSFD TO AFIAC ON 09APR65
39 VT-OR 02JAN62 16JAN62 ******* 21MAY62 24MAY62 V I V I

22 WA-OK 08OCT62 17OCT62 ******* 27OCT62 30OCT62 I I Y I
02 WF—HN 14AUG64 30AUG64 17SEP64 24NOV64 03DEC64 V I V S
03 WF-MN IRANSFD TO USGS ON 15DEC64
54 WH— YK 07OCT65 21OCT65 21OCT65 15NOV65 16NOV65 I I N S PORT SYS
27 WH2YK 27OCT66 24NOV66 24NOV66 11SEP68 ******* V P V I
27 WH2YK ******* 23SEP68 23SEP68 10OCT69 16OCT69 B P V I
27 WH2YK IRANSFD TO AFOSR U.WASH . ON 10DEC69
51 WH2 Y K 17SEP71 26SEP71 26SEP71 09NOV71 10NOV71 B I N C PORT SYS
56 WH2YK 29APR73 09MAY73 09MAY73 22MAY73 23MAY73 B I N C PORT SYS
60 WH2VK 05FEB75 18FEB75 18FEB75 28JUL76 02AUG76 B P V C PORT SYS
38 WI-NV 07OCT61 10DEC61 10DEC61 03MAR64 11MAR64 N P V I
37 WK-BC 09OCT62 17OCT62 ******* 27OCT62 05NOV62 I I N I
24 WL-YK 13SEP65 16OCT65 16OCT65 15NOV65 22NOV65 V I N I
24 WL-VK IRANSFD TO WF O ON 30NOV65
53 WL-YK 21AUG68 29AUG68 29AUG68 11SEP68 11SEP68 V I N C PORT SYS
19 W i-I—AZ 04NOV61 12DEC61 12DEC61 03MAY62 04MAY62 V I N I
06 WN-SD 19OCT61 08DEC61 ******* 19JUN63 26JUN63 V P V S
30 W N-S D 11MAY64 07JUN64 27JUN64 01OCT64 09OCT64 V P Y S O7JUN64DW
38 WN-SD 14OCT65 25OCT65 10NOV65 14OCT66 20OCT66 V I V L
36 WN-SD 08JUL67 03AUG67 03AUG67 10DEC67 23JAN68 V P V I
27 W 0-AZ 13MAR64 01APR64 01APR64 04OCT65 07OCT65 V I N I 17JAN65AR
03 WP- IX 08JAN71 ******* 18MAR71 31MAY72 07JUN72 V P V * TR IAX 151
56 WQ-II 18AUG69 23AUG69 23AUG69 10OCT69 13OCT69 I I V 6 PORT SYS
50 14Q— IL 28APR73 07MAY73 07MAY73 22MAY73 23MAY73 I I V C PORT SYS
26 WR-AR 16NOV61 05DEC61 ~~~~ 16DEC61 26D EC6 1 V I V I
50 WS- AI 08OCT65 14OCT65 13OCT65 15NOV65 16NOV65 I T N S PORT SYS
55 WS-AT 20AUG68 22AUG68 24AUG68 09SEP68 10SEP68 V I N C PORT SYS

—-4
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ARRIV AL OPERATIONAL DATE SITE DEPARTURE SPEC OP
TEAM DATE SP LP CLOSED DATE I S P I STATUS

14 WI-IN 09APR63 12APR63 ******* 31JUL63 06AUG63 I I V S
28 WW-UT 03APR63 16APR63 16APR63 15JUL63 20JUL63 V I N 1.
59 WW-UI 08APR68 23APR68 23APR68 26APR68 27APR68 V I N C PORT SYS
50 WZ-N V 02NOV67 07NOV67 07NOV67 10DEC67 11DEC67 N I N C PORT SYS

05 VA—WA 04JAN63 29JAN63 ******* 29MAR63 02APR63 I I N S
56 YF-NV 01APR77 09APR77 ~~~~~~ 30SEP77 30SE P77 I I V C PORI SYS
56 YF2NV 11APR77 20APR77 ~~~~~~~~~~~ 30SEP77 30SEP77 SPZ OUTRIG
56 YF 3NV 11APR77 20APR77 ~~~~~~~~~~~ 30SEP77 30SEP77 SPZ OUTRIC
56 VF4NV 01APR77 09APR77 *~~***** 30SEP77 30SEP77 I I V C PORT SVS
- YM—NV 15JAN70 20JAN70 (STRAIN ) 24APR70 ******* I I N - PORT SIR
- YM-NV ******* 26AUG70 ~SIRAIN) 31JUL71 ******* I I 14 - PORT SIR
- YM-NV TRANSFD TO UNIV NEVADA 18OCT71
- YR-CL 11OCT65 25OCT65 25OCT65 13NOV65 16NOV65 V I V S
33 YR-Cl 06JUL67 01AUG67 01AUG67 06OCT67 12OCT67 V P V I
59 YR-CL 21AUG68 30AUG68 30AUG68 09SEP68 10SEP68 V I N C PORT SYS

LEGEND
I—TYPE OF SITE

N-MINE
V-VAU LT
T-TEMPORARY
B-BUNKER

S—STATUS
P—PER MANENT
1-TEMPORARY

P-AVA ILABILITY OF COl-VIERCIAL POWER
V—YES
N-NO

I-TYP E OF SEISMOMETER INSTALLATION
I-LARGE BENIOFF
S-SMALL BENIOFF
J-JOHNSON—MATHESON
* LARGE VERTICALS , SMALL HORIZONTALS
G-GEOTECH
KS-MODEL 36000

**ODD .NUMBERED SITES (20 1, 203, ETC.) WERE OCCUPIED BY TEAM 51.
EVEN—NUMBERED SITES (202, 204, ETC.) WERE OCCUPIED BY TEAM 55.

L 
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